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PREFACE. 


On the C'^ntinont of Europe an acceptable system of 
Tacbeomotry has met with acknowledged success 
fc)r over lialf-a-ccntury ; but, strange to say, as yet 
ic bas scarcely been adopted by British engineers 
.Mnongst tbeir systems of surveying. Tbe only 
plausible pxcuse that can be given for this apparent 
iiidifTerence is that taclicomcters wore always 
manufactured with tbe unusual graduation of 100 
degrees to a right angle; but tbis objection ought 
to disapj)ear with the perfected method of making 
tlic reductions described in tbe text. 

It is hoped that the descriptions will clearly 
explain tbe general principles upon which the 
system is built up, and give an adequate idea of 
the manner of applying them to practice. 

Although the method of Tacbeometry described 
in d'Otail is undoubtedly that which lends itself 
to most universal adoption, yet two others are 
mentioned very briefly. 



VI 


PREFACE. 


The various Tables will be found of practical use 
to any one engaged in the class of surveying with 

which we are treating. Those referring to cen- 

• * 

tesimal degrees, 'added for the benefit of operators 
who may still prefer that graduation, are arranged 
from a set kindly given to the writer by Mr. *A. ^ 
Truman, M.Inst.C.E. 

iifa?/, 1000. 
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SURVEYING WIT* .THE 



THE TACllEOMETER DESCPiTllED. 


Tii£ satisfactory representation in plan of a piece of 
country in wliicli any public work is projected has 
always been a desider(%tum with engineers. For 
many years they were contented to study the 
location of their works by "moans of longitudinal and 
cross sections taken along a series of traverse lines 
which approximately followed the adopted route, all 
field-work being laboriously executed by the use of 
chain, theodolite, level and staff. 

Gradually the necessity for improvement was felt, 
and several systems of preparing preliminaiy surveys 
and plans have been put forward. These have been 
grouped into two main divisions, viz. : “ Those in- 
tended for the approximately accurate determination 
of long distances ; and those intended for the exact 
determination of short ones.” * The latter group, 
so far as topograpfiical work for engineering studies is 
concerned, is that which has stood and is standing 
all tests in the most satisfactory manner. 

* General Walker. 


n 



SURVEYING WITH THE TACIIEOMETER. 


In the first quarter of the past century the Italian 
engineer Porro gave great attention to this subject ; 
and. later, his work was systematized by the French 
engineer Moinot. The instrument evolved from 
their lahours is now called the Taclioometer. By 
its use, in conjunction with a graduated staF, pre- 
liminary plans are produced much more rapidly, and 
giving infinitely more detail, than by tliOr older 
methods. 

The tacheometer is simply a transit theodolite 
fitted with a powerful telesco])e, the construction 
of whicli is represented grapliically in ‘Fig. 1. 
Horizontal wires, (Vi) and {!)), arc placed in the 
diaphragm at c-qual distaiices from tlie line of 
collimation. O is the olyect-glass. At, a distance 
OQ less than tlie focal length of 0, is placed a lens 
Q, whose focus falls between Q and 0 jit K. 

Bays of light that reach the wires {a) and (A), say 
from points A and H on Ji staff, strike the obj(ict 
glass at (m) and (y?), wlierc they are refracted.in the 
directions niE and n E so as to pass through tlie 
focus E of the lens Q ; and continue in* those 
directions until Q i^^ met. From Q they emerge 
parallel to tlie axis of the telescope, finally striking 
the wires (n) and {!>), The lines JTt and Am pro- 
longed meet in the point L\ forming there an angle, 
UFA. 

In any otlier position of the st'afl’, such as* BM', 
the rays A'm and JV n. which arrive at the wires [a) 
and (/>) will form the same angle at Jj\ 

This angle is called tlie “ measuring angle.” 
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Tlie axis of the instrument is made to correspond 
witili its apex F-, and to this point all distances 
an(j^ heights are referred, as afterwards to he 
explained. 

, A. telescope thus arranged is said to he 

“ anafkitic,” and this ingenious device (invented 

« 

by Porro) lias been the chief means of bringing 
• telescopic measurements within the field of practical 
surveying. 

A tacheometer made by Troughton and Simms 
is sliown in Pig. 4. Tliis particular instrument 
transits with the object-glass downward ; but if so 
desfired the instruments are also made to transit 
witlfthe e 3 "e-piece downward. 

One of the small bubbles is attached to the hori- 
zontal plate, and the other, A, is connected to the 
vernier arms of the vertical circle. 

The zero of the vertical circle is in the vertical 
line; whilst its verniers are set horizontall}’’, thereby 
avoiding the necessity of specially indicating whether 
the telescope is pointed upwards or downwards — as 
is the case when the horizontal diameter is adopted 
as the zero of this circle. 

The clip screws at B adjust the vertical circle, 
one of them being turned by a key which is only 
fitted to it during the process of adjustment. A 
similar detachable key fits in at C, and actuates the 
arrangement for adjusting the measuring angle. 
The wires in the diaphragm are represented in Fig. 
2. Those marked ad' produce a measuring angle, 
twice the tangent of the half of which is 0‘02 ; and 
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those marked hh' produce another angle, twice the 
tangent of the half of which is 0 004. These nnmljers 
are called the “ constants ” of the instrument. 

The eye-pioco can ho moved up or down by 
a pinion so ^s to obtain a clear sight of the extreme 
wires. 

.The compass is of the detachable box pattern. 

The vertical and horizontal circles of this taoheo- 
meter are divided into the ordinary sexagesimal 
degrees of ninety to a right angle. 

Here it is necessary to state that on the contivent 
of Europe centesimal degrees of one hundred to the 
right angle have hitherto been used almost Ex- 
clusively for the divisions of the tacheometor. This 
method of estimating angles, originally proposed in 
France in connection with the universal system of 
weiglits and measures, presents facilities for the use 
of a slide rule in making the reductions to be after- 
wards explained ; but it has nothing else to recom- 
mend it. 

Kecently Mr. Gustavo Gillman, A.M.Inst.C.E., 
has invented an ingenious yet simple diagram which 
affords equal facilities for effecting these reductions 
with any system of dividing angles, and in conse- 
quence the supposed necessity for a graduation 
other than the ordinary one of 3G0 degrees to a 
circle has now entirely disappeared. 

It is more than probable that tfie peculiar division 
of 400 degrees to a circle, by which ordinary 
trigonometrical tables are rendered useless, has 
hitherto caused the use of the tacheometor to be 
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looked upon with suspicion by English engineers ; 
bu^ now that the method of reductions has been 
practically perfected, ^let us hope that insfrument- 
itnakers will entirely abandon this* system, using 
sexagesimal degrees exclusively ; and that engineers 
will i^alize that in the modern tacheometer they 
possess tlie most universal instrument that ha’s ever 
been offered to them for carrying on preliminary 
surveys, definite locations, or indeed any of the 
many operations for wliich an ordinary transit 
Ih^dolite is used. 

Survtiyors and engineers ought never in the 
future to purchase a theodolite as now ordinarily 
constructed, but to insisi; on the makers supplying 
it with a distancc-measuving telescope such as is 
fitted to the present tacheometer. 

Indeed, the tacheometer is nothing but a perfected 
transit theodolite. 



AVJUHTMliyTS OF THE TACllEOMFTER. 


The following are tlio permanent adjustments of the 
tachcometer, and it is advisable to execute thei,u in 
the order given. 

First. — To phtoe the phinc reprcmited hi/ the level 
attached to the horhontal ///ale, perpend hudae to the 
vertical axis. 

Place the level parallel to two corresponding 
levelling screws ; bring the bubble to the centre of 
its run by means of tlie levelling screws ; turn the 
instrument through 180 degrees ; assuming that the 
bubble is not now in the centre of its run, bring it so, 
one half by means of tlio levelling screws, and one 
half by means of its own adjusting screw; continue 
this operation until the bubble remains in the centre 
of its run on being turned, through 180 degrees. 
Next, place the level parallel to the other levelling 
screws, or screw in the case of a tribrach instrument, 
and repeat the same operation until the level 
“ reverses ” in its new position. 

Continue the foregoing operations until the 
bubble remains in the centre of its run in any 
position of the level. 


6 
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Second. — To place the line of coll imat ion perpen- 
dicular to the rotating axis of the telescope. 

Direct the telescope to some well-deliued object, 
aud bisect it by the vertical wire of the diaphragm ; 
turn the instrument through 180 degress in azimuth, 
aud 'igain point the telescope to the object ; if it be 
bisected as before, the adjustment is perfect ; if not, 
correct half the error by the screws holding the 
diaphragih, taking care to release one before its 
opposite is tightened. 

^ Tiiiim. — To place the rotatiiKj axis of the telescope 
indy horizontal. 

' If a striding level is supplied with the instrument, 
thfe adjustment is besff carried out by its means ; 
but if notf proceed as follows : — 

The instrument being properly set up and kept 
carefully levelled, direct a sight, the bubble of tele- 
scope upwards, at a well-delined fine mark. No. 1, 
considerably above the instrument, dO ft. or so if 
possible ; turn the teloseojK'' downward and mark as 
low as possible a spot, Xo. 2, cut by the vertical wire ; 
revolve the upper part of the instrument through 180 
degrees; rotate the telescope and again sight the 
elevated mark; turn the telescope, now bubble down- 
ward, and observe the low mark ; if it be cut, the 
adjustment is correct ; if not, slacken the lock nut 
which works in connection with the clip screw at B 
4), and tins screws itself; make another mark. 
No. 3, where the sight strikes at the side of No. 2. 
Halfway between Nos. 2 and 3 place mark No. 4, 
which will be plumb beneath No. 1 ; by means of the 
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screws supporting one end of the rotating axis, raise 
or lower that support until, after a sufficient repeti- 
tion of the foregoing operations, mark No. 4 is 
sighted ; the adjustment is then finished and the 
screw at B (hig. 2) can bo secured. 

A good place 'for effecting this adjustment is 
against the wall of a liouse, the elevated mark being 
put on the wall through an upper window. I’lie 
instrument ouglit to he close to the wah, in fact 
nearly as close as the focus of the telescope will 
allow. A plumb line is sometimes used, but there^is 
nearly always a difficulty in keeping it sufliciently 
steady. 

Fourth. — To malce the zero line of the vernier ccin- 
vlcle ivlth the hurhnntal dhnneter (90“ — 270’) of the 
vertical circle, when the tine of collimation is truly 
horizontal. 

The instrument being set up and carefully 
levelled, direct the telesco])c, bubble upwards, to a 
well-defined mark ; make the intersection af the 
vertical and central horizontal wires coincide with 
the top of the mark (the top of a ranging rod set up 
some 200 yards distant is very suitable) ; note the 
vertical angle (No. 1) marked by the vernier; revolve 
the upper part of the instrument and direct the tele- 
scope, bubble downwards, to the murk ; note the 
vertical angle (No. 2) marked in this position ; the 
sum of the two angles ought to be 800’ if the adjrf 3 t- 
rnent is correct ; if not, add or subtract, as the sum 
of the angles is greater or less than 800’, lialf the 
difference from angle No. 2 ; make the vernier 
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correspond to this corrected value of angle No. 2 
means of the tangent screw of the vertical circle ; 
tliis will have shifted the central liorizoutaLwire from 

f * 

Jihe top of the mark ; by means of the clip screw at 
]} (J.^'ig. 4) make the central wire coiiitjide with the 
top c»f the mark. The instriimeno ought now to be 
in adjustment, but a repetition of these operations is 
necessary until perfect correction is obtained. 

This a'ljiistment ought to be examined once every 
day. It is so important that the following examples 
given : — 

Heading No. 1 (bubble upwards) 85“ 1' 

^Heading No. 2 (bubble downwards) 274° 45' 

Sum 359° 40' 

Difference to make 300° + 0° 14' 

Half of diflerence 4- 0° 7' 

Hence, had the instrument been in adjustment 
the readings ought to have been — 

No. 1 . . . . ( 85° l' + 0°7')= 85° 8' 

Nm 2 . . . . (274° 45' + 0° 7') = 274° 52' 

Sum 300° 0° 

The instrument will'be standing with its vertical 
circle indicating reading No. 2, so we will proceed by 
making its vernier read 274" 52' by means of the 
tan^^nt screw, and tlicn by means of the clip screws 
at B (big. 4) bring the central horizontal wire into 
coincidence with the top of the object or pole 
sighted. 
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The next example shows a case with the sum of 
tlie readings in excess of 8G0 degrees. 

No. 1 (bubble upwards) *. . . 89° .98' 

No. 2 (bii,bble downwards) . . . 270° 27' 

Sum 9()(r 9' - 

Difference to mahe 900 - O' 5'^ • 
Half diflerence - 0° , 2' 90". 

Hence the correction of 0' 2' 90" must be sub- 
tracted, and reading No. 2 must be made 270° 24' .90"* 
before making the horizontal wire cori'ospohd w'itli 
the object sighted. 

Fifth. — 7b the levels <iff ached to the telcst'ope 

and the render arm <>/ the r«rtiral circle. • 

With the instrument well levelled and after the 
previous correction has been made, place the vertical 
vernier to zero ; then the bubble of the level A 
(Fig. 4) and that of the telesco])e ought to bo in the 
centres of their rums. If not, bring them t»o the 
centres by meaiis of their adjusting screws. 

Sixth. — 7b adjust the aa-KStu-niij aiHjle. 

On as level a piece of groinjd as possible measure 
.off a line of moderate length, say 190 yards or 
metres, and place pegs at its extremities. Over one 
peg set up the tacheometer and on the other a staff 
marked with divisions of a size subsequently to be 
described. 

When the instrument is levelled up, place tlie 
telescope horizontal and sight the staff. The number 
of divisions between the extreme wires ouglit to 
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indicate the distance measured from peg to peg. If 
tjus distance is not correctly indicated, turn the key 
which fits in at (7^ (Fig. 4) until the number of 
divisions between the upper and lover wires indicates 
it q^actly 



THE MEASUREMENTS OF TIEIGUTS AND J^IS- 
TANCES BY MEANS OF THE TACIIEOMETER 
AND STAFF. 


The staff used in connection with the tacheonieter 
ought to be not less than 1-1 feet in length, and broad 
enough to allow of marking with clear, bold figuros. 

Suppose i)h46'(Fig. 3) to be the measuring angle 
of a tacheometer whose apex is at and whose con* 
taining lines strike, at B and C, a graduated staff 
held at right angles to AD, the central line of sight. 
J3C is equally divided in D, and AD represents the 
distance between the staff and the apex of the angle, 
or the axis of the instrument. 


Then AD = 


_B1) _ 
tan BAD 


but BD = and the angle BAD 

therefore AI) — — * 

2 tan V- 


BAC 

' 2 " 


( 1 ) 


The solution of this equation is in-acticable 
because BC is the space observed through "nyhe 
telescope between the points B and C struck by 

the wire ; and 2 tan — ^ ~ is known from the 


12 
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construction of the instrument, being, in fact, the 
“.constant ” already referred to on page 4. 

To put this more simply, let li represent the 
^constant of the instrument, which is the value of 


2 tSn 


BAC 


Q the space read op the staff, and S 


the distance between the staff and the apex of 
the' measuring angle ; then we have, in place of 
equation \1 ) — 


S 



( 2 ) 


Now, instead of marking the staff in the units of 
measurement, let the size of each division on the 
staff be made equivalent to a unit of measurement 
multiplied by the constant of the instrument, 
and supposing that g represents the number of these 
new divisions observed hotwoen the wires ; then Q, 
the actual space, will be g, the number of divisions, 
multiplied by the size of one division, or — 

Q = gk, hence 



but by equation (2) — 

= .^, therefore 

A/ 

S — g ... % t t 

This shows that (y), the number of these special 
divisions read on a staff, gives at once the distance 
between it and the apex of the measuring angle, 
which coincides with the main axis of the instrument. 
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An example will show more clearly tlie great 
advantage of tliis simple device. 

The measuring angle usually put in the tachep- 
meters made by, Messrs. Trougliton and Simms is, 
such that th'c constant k = 0-02. Should ib he 
desired to measure in yards, then the divisions on 
the staff will be 1 yard x 0-02 yard, that is yart 
of a yard, or 0*72 inch. If upon looking ^^ith a 
tacheometer at a staff thus divided, seventy-five of 
these divisions are included between the wires, then 
the staff is seventy-five yards distant from fjie 
instrument ; if 100^ divisions are included, it is 100-1 
yards distant, and so on. 

When the metro is used as a unit of measure- 
ment the size of a division is 2 centimetres'. 

Some instruments are made with other iiieasuring 
angles. 

Take one with a constant such that k = 0'03, and 
assume that it is desired to measure in feet, then 
the divisions on tlie staff would be 1 foot >f 0'03 
= 0'03 foot, that is 0"3G inch in size. 

Hitherto we have assumed the lino of sight to 
be at right angles to the staff ; but in actual work 
this is seldom practicable, and it becomes necessary 
to direct the telescope at a suitable angle to the staff 
held vertically as in Tig. !j. 

Assume that the central line of sight, 10, strikes 
the staff at 0, forming an angle V with the vorfical, 
whilst the wires forming the measuring angle strike 
it at 3f and N. 

Through 0 draw a line at right angles to 01, 
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striking the lino of vision of the wires at m and 7i ; 
th^n 01 will represent S in equation (3), mn will 
represent g, and let^tho number of divisions read 
between M and A^bo represented by G. 

may be well to point out here tliat it is the 
number G which is always read in practice, and that 
it is called the “generating number.” 

O'sfing to the small size of the measuring angle, 
the linos ?)f sight formed by the wires are so nearly 
pnrallol that the angles J/mOand JVuOmaybe taken 
•as light angles, and the triangles MOm, NOn may 
be considered as right-angled triangles, whose angles 
atJ/0 and uNO are equal to V, 

so that ill 0 = M 0 sin V 
and nO = XO sin V 

adding these equations iiiO+ }i0 = {.h' ( / + XO) sin V; 

])ut niO + II 0 — mil, that is g, 
and MO + XO = MX, that is G ; 
therefore g = G sin V 

By equation (3) g ~ S 

hence >S = G sin V 

In Fig. 5 the horizontal distance D between the 
instrument and the stall ; the vertical height H 
between the axis of tlio instrument and the point 
0, whore the central line of sight strikes the staff ; 
andWihat line of sight itself, or iS, form a right- 
angled triangle, in wliich the side S and the angle 0 
equal to V are known. 

Then D — S sin V 
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and replacing S by its value of G sin F, just found, 
we get — ^ 

D=- G^in Y . . . . (4) 
which gives a t^T-alue for the horizontal distance 
between the instrument and the staff, in terries of 
the angle formed by the line of sight with the 

vertical and the number of divisions read on the 

_ # 

staff between the wires. 

9 ■ 

The height IT is deduced thus from the horizontal 
distance — 

H—D cotan F . . . (5) * 

or directly from (/, the generating number, by sub- 
stituting for D its value in equation (4) — 

II. = G sill, F cos F 

When F is more than a right angle, that is when 
the telescope points downward, then equations 
(4) and (5) become — 

/>= (?cos-’(F-90“) .... (4rt) 
//=i>tan (F-90') . . . . *(5a) 

By taking into account the height {m) in Figs. 6, 7, 
and 8, between the station on which the staff rests 
and the point where the central line of sight strikes 
the staff, the difference of level is obtained between 
the main axis of the instrument and the station. 

Let (a) and (/>) represent the number of divisions 
read between the base of the staff and each 4 flace 

ft Jj • 

where the wires cut it, then — - — gives the number 

A 

of divisions between the ground and the point struck 
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by the central line of sight. This number multiplied 
by^the size of one division {k) gives the height {m) in 
units, that is — 

X k 

It has already been mentioned, that the usual 
size of divisions is 0’02 of a unit of measurement, so 
«• wheil this is the case — 


{a -t- 
m = — - 





[a + h) x 0-02 

m = '' \ or 

A 


_a + b 
100 


( 7 ) 


, The operation involved by this equation is of 
the ‘simplest, as it only consists of adding together 
thq readings of the wires and placing a decimal 
point in front of the second figure from the right- 
hand side. 

The combinations of rises and falls that occur 
between the instrument and a station on which a 
staff is*placod are shown in Figs. G, 7, and 8. 

In Fig. G there is a rise, and the difference of 
level is 11- m. 

In Fig. 7 there is a fall, and the difference of 
level is II +m. 

In Fig. 8 there is^ also a fall, although the 
telescope points upwards, and the difference of level 

is 711 - 11 . 

Yv hen the difference of level between the ground 
at the instrument and at the staff is required, it 
is necessary to measure with a tape the height of the 
axis above the ground, and to make this allowance. 

0 



THE STAFF. 


The staves used in connection with the tacheo- 
meter ought never to he less than 14 feet in leiigth, 
and they ouglit to be broad enough to allow of 
marking them with clear, bold figures. 

It has already been iDointed out that the size 
of the divisions is a unit of measurement multiplied 
by the working constant of the instrument being 
used. 

When the constant is 0’02, and the metre is the 
unit adopted, there is nothing special to notice, as 
divisions of two centimetres are in every respect 
suitable. 

With the foot, however, the best method of 
marking is not quite so evident, as with thp usual 
constant the divisions become too small for distant 
readings. 

Two methods have been suggested for overcoming 
this difficulty : — 

(a) To adopt the yard as a unit and divide the 
staff into 0'02 of a yard (0*72 of an inch) which 
gives quite a bold graduation. Levels, however,, 
must be expressed in feet, so aa extra column in 
the field book becomes necessary, which will consist 
of the reduced levels as found in yards multiplied 

by three to bring them to feet. This process has 

18 



THE STAFF. 


19 


the farther advantage that for the general reductions 
of the field book one figure less will nearly always 
he used in every operation, thus compeus 9 ,ting for 
the work entailed by the extra column. 

* Ij} the plotting of the plan noy difficulty is ex- 
perienced, as it is manifest tliat a plan can be plotted 
to any desired scale, no matter what unit be used for 
.'the fibM measurements. 

*This is the system adopted in the sample of the 
field book in Appendix No. I. and used for making 
the ]fian shown on Fig. 15. 

(6) Th mark the staff in divisions equal to 0*02 
of 10 feet (2*4 inches). These can be subdivided 
according to the ideas *of the operator, or when 
reading he, can judge of the subdivisions cor- 
responding to 1 foot. 

At any rate, whatever unit or constant be used, 
the graduations must always be bold enough not 
to cripple the power of the telescope. 



FIELD WOltK. 


Although in every sense a universal instrument, 
yet as the chief utility of the tacheometer lies' 
essentially in the execution of those preliminary 
topographical surveys required in connection with 
projected public works, more especially ways of 
communication, the following explanations will refer 
principally to this use. 

The survey party ought to consist of an engineer 
in charge, who directs .+he whole opoi’ations, but 
more particularly the location of the statfmen, one 
assistant for w'orking the instrument, another for 
booking the readings, and as many staffmen as the 
expertness of the various operators ma3’' necessitate. 

The survey will be a traverse along the route 
selected by the engineer in charge, and all the main 
features of the country must be represented, such 
as roads, streams, rivers, buildings, boundaries of 
townships, etc. It will also bo necessary to pick 
up all those prominent features required for laying 
down contours. 

A start is made by finding the variation of the 
compass, an operation which on'ght always to be 
effected with care, and at stated intervals if the 
survey is long, although some engineers are inclined 
to neglect it. 
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In countries such as the British colonies, where 
relial)le trigonometrical surveys exist, these can 
occasionally be joined on to and made to form not 
only the most satisfactory checks possible, but at 
tfie same time to provide a reliabljf orientation for 
the- work in hand. 

As a check on the levels it is advisable to run 
in a Rue of bench marks, or to find out the height 
of each trn.verse station by independent levelling. 

If the latter system be adopted the check can 
only be effected as the survey advances, or when 
it is finished; but the former is usually sufficient, 
and in this case the beuch marks ought to be put 
in ahead of the survey. 

The fiefil notes consist, of two parts — 

(u) A carefully made sketch of the ground show- 
ing the main survey lines, the various points picked 
up for laying down the contours and the other features 
already referred to. In many instances it is neces- 
sary tojbake subsidiary tape measurements to represent 
the details of buildings, or for any other reason ; and 
in this case, these are also shown on this sketch. 
It is usually kept by the engineer in charge, and he 
must exercise extreme care in making his entries 
correspond exactly with those of the book used in 
connection with the ihstrument. The sketch is 
afterwards of the greatest use in the office for 
identifying detaite marked on the paper as the' 
plotting advances. 

Fig. 10 is a copy of tlie sketch made of a part 
of the ground represented in the plan on Fig. 15. 
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Some of tlio points have been suppressed for the 
sake of clearness. 

[h) The field hook kept by the assistant who 
enters the readings of the instrument. A sample 
page of this is g.ven in Appendix No, I., and at, least 
the first six columns are filled in on the ground. 
These are those headed Main Stations, Height of 
Instrument, Number of Point, Bearing, Y(5rtical 
Angle, and Beading of Wires. Some operators en- 
deavour to fill in the two columns headed Generating 
Number and Height on Statf ; but this is better 
done in the ofiQce along with the remaifider ; for 
unless the assistant is very smart he will delay the 
whole party. 

The traverse lines nee(] nqt coincide exactly with 
what appears to be the proper alineation, although it 
is not advisable to separate from it to a very great 
extent. Special side stations may be used when it 
is required to see into a piece of ground not visible 
from the main traverse. 

The instrument is set up at the intersections of 
all the lines, and these intersections form the principal 
stations. 

The first work at a station is to measure the 
height of the main axis of the instrument above the 
station, entering it in the second column of the field 
book and on the line used for the designation of the 
station. For registering this height tlie units of 
measurement are used, not the divisions on the 
staves. 

The next operation at a station is to find the 
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bearings of the two lines, the distance to the next 
sta-tion, and to check the distance to the last one. 

The diiferences of level between them ought also 
to be checked ; for although, as already mentioned, 
il! is advisable to find the heig|/ts .of the main 
stations independently, yet it is always well to bring 
on in the field a series of levels from station to 
station, as a reliable appreciation of the rate of the 
rise or fail of the country is thus gained. 

The general principles applicable to all compass 
and traverse surveys hold good for taking the 
directions of the lines. The following explains the 
simplest way of proceeding. 

•Suppose the instrument sot up at 7>, the inter- 
section of jiwo lines, AB and BC. By adding 180° to 
the forward bearing AB, found when the instrument 
was at A, we obtain the back bearing BA for the 
instrument at B. Clamp the horizontal vernier to 
this angle, turn round the wliole instrument until 
the cjoss wires of the telescope cut the station A, 
fix the bottom clamp, and now the zero of the 
horizontal plate ought to correspond to the north. 
Unclamp the horizontal vernier jdate, sight the for- 
ward station C, and the reading of the horizontal 
plate is the forward bearing BC. 

As a check the needle itself may be slackened at 
occasional stations. 

The distances and heights are checked by the 
application of Equations 4 and 5 to the readings of 
the wires and the angles read on the vertical arc. 
By taking more than one set of vertical angles and 
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readings of the wires, additional checks can he ob- 
tained for the same distances and heights, and if vf ry 
particular work is desired, it is advisable to do this 
twice for' each line converging at a station, thus 
obtaining four va'iues, two from each end for tlie lepgt'h 
of every line and uie height between each station. 

The calculation of these distances and heights 
must be done on the ground, so that any error may 
be found out and rectified at once. ' 

The tables given in Appendices 11. and III. will 
give the required reductions by a simjde nniltiplica- 
tion of the figures in the respective columuf?' by the 
generating number, or logarithms may be used. 

When readings in connection with any main 
traverse line are being observed, special^ care must 
be taken that the instrument is properly levelled up, 
that the staff is perfectly vertical, and that it is 
centred over the peg. Indeed, some cjigineers 
turn the staff edgewise when the observation for 
direction is beiug taken. It is only by attending 
to these details that high-class work can bo attained, 
and as the time they occupy is inappreciable, there 
is no reason for neglecting them. 

So that the nature of the checks required in the 
'field may be perfectly understood, an example will 
now be given. 

With a tacheometer whoso constant is 0‘02, let 
us suppose that a sight from a station, A, is taken to 
a staff on another station, 7i, that the bottom wire 
reads 50, the upper one 194, that the vortical angle 
is 90° 46', and that the height of the instrument 
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above the station is 1*41 metre or yard, then the 
generating number (G) is 194 - 50 = 144, and the 
lieight on the staff {m) struck by the central 
wire will be 2*44. See remark after Equation 7 
(Jtage 17). ^ 

Now by Equations 4a and 5a we have for the 
horizontal distance D between the stations — 

D = 144 X cos" 0° 40' = 143*96 

• ♦ 

and for the height II between the axis of the 
instrument and the point on the staff struck by the 
cent’^al line of sight of the telescope we get — 

II = 143-90 X tan 0° 40' = 1-93 

!^ut we are dealing with the case explained by 

Eig. 7, so the fall from the axis of the instrument 

• « 

at ‘station A to tlio peg on whicli the staff rests 
at station B is (// + m) - 1*93 + 2*44 = 4*37. From 
this it is necessary to subtract the height of the 
instrument at ^1, and then we get 4-37 - 1*41 = 2*96 
as the resulting difference of height between the 
stations A and B. 

When the instrument comes to be shifted to 
station B and directed to ..1, it is found that its 
lieight is 1*30, and that the vertical circle reads an 
angle of 88° 31' when the wires read on the staff 
30 and 174. In this case G = 144 and m = 2*04. 

I) = 144 sin" 88° 34' = 143*91 
11= 143*91 cot 88° 34' = 3*60 

Or by using the tables in Appendix No. II, we find 
opposite 88° 34', in the columns headed Distance 
and Difference in Height, 0*99938 and 0*02500 
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respectively, wliich multiplied by 144, the generating 
number, also give 143’91 for D and 3 GO for H. 

Now. as the telescope points upwards, we have 
the case explained by Fig. 6, so there is a rise from 
the axis of* th^ instrument at B to the statipn'‘yt 
equal to // - m or 3’GO - 2*04 = 1‘56, and by allowing 
for the height of the instrument we got 2*92 as the 
difference of height between the stations. 

Having now found two values for the*horizontal 
distance and the height between the stations, the 
results may be compared thus — 

o 

{Sight from Ilor. DIst. Height. 

AioB . . . M^-96 . . . 2-9G 

to ^ . . . 143-91 . . . 2-92 

• % 

These would bo considered as agreeing sufficiently 
well, so their means would bo adopted. However, 
should there result a divergence not within the limit 
of accuracy required for the survey, the instrument, 
still at B, must bo re-levelled carefully, and other 
readings of the wires and the vertical angle taken 
and calculated out until no doubt exists as to the 
proper result. Although a written explanation of 
these checks seems lengthy, they take up very littlo 
time in reality and ought never to bo omitted. 

Having obtained all the data required in con- 
nection with the main linos, the topographical 
details are next taken. It is the bngineer in charge 
who indicates to the staffmen, two to four in number, 
the sites where they must place the staves, and he 
continues to do so until these subsidiary points have 
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been taken all over the zone commanded from the 
main station at which the instrument is placed. He 
m^rks them all on Ijis sketch, and it is he who is 
responsible for their giving an adequate reprosenta- 
tibn.of the country under survey. 

The instrument assistant takes one by one the 
observations necessary for fixing these sites both in 
plan tind in height, and reads them out aloud in the 
foriowing 'order ; — 

(1) The readings of tlie wires. 

(2) The vertical angle. 

% 

(3) ^The bearing as shown on the horizontal plate. 

It is convenient to direct the lower wire at an 

even number on the st^^f, and the assistant who 
enters the, readings of tjie wires in the field book 
will take care to write the higher figure over the 
lower one. When the sight through one of the 
extreme wires (in' (h'ig. 2) is intercepted by an 
obstacle, the reading of the other can be deduced 
from tjie central wire, or the fact that the central 
wire was read may be especially noted in the field 
book, say by a (c) written against its reading. When 
the extreme wires are both interrupted, then the 
other set, bh' , is used, taking care to mark this in the^ 
field book in a previously arranged manner. In these 
cases the generating mfmber ought to be filled in at 
once. 

Assume, for instance, that tlie wires hb' read 89 
and 111 and the central wire 100, then the generating 
number to bo entered is 110, that is five times 
the difference between 89 and 111, as the constant 
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corresponding to the wires aa' is five times that of 
the wires bb' which wore read. 

Sights are seldom require^ at greater distar^ces 
than 200 or 250 yards ; but when this becomes 
necessary and hq^th extreme wires cannot he brought 
on the staff, use is made, as is in the case of inter- 
ruptions, of the wires bb' (Fig. 2) or of the central 
wire, and an extreme one specially noticing tnis in 
the field hook as formerly explained. 

The hooking assistant always remains close to 
the instrument and enters the observations as read 
out. He must satisfy himself that his designation 
of the different points is in accord with that which 
the chief of the party has adopted for his sketch. 
The main stations of the traverse may be indicated 
by letters and the points for filling in the details by 
numbers. The numbers may be used consecutively 
up to 100, 200, or further if there is a fear of their 
repetition in the same zone, and the letters all 
through the alphabet. 

The staffmen must bo smart and intelligent, but 
above everything they must understand the absolute 
necessity of holding the staff vortical. A suitable 
plumb-line ought to form part of their equipment, as 
it gives no trouble to carry about. 
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The ffrst work to be done in the office is to finish the 
reduction of the field hook. 

The column headed Generating Number or 
G consists simply of the difference between the 
readings of the two extreme wires ; or, in the case of 
any of the other wires, of their difference manipulated 
so as to reduce it to th^t which would have been 
given by the extreme wires, had it been possible to 
use them. 

The column headed Height on Staff or m 
consists of the solution of Equation 6, which is 
usually done by adding together the readings of the 
two wires and placing a decimal point in front of 
the second figure from the right-hand side. 

The next two columns, headed respectively 
Horizontal Distance or D, and Difference in 
Height or II, are found by the solution of 
Equations 4, 4a, 5, or 5a, as the case may be. The 
operation of multiplying* every generating number by 
the sine or cosine squared of the vertical angle, and 
this result by its* cotangent or tangent, would be so 
tedious that the system of tacheometry would be of 
no practical value. To overcome this difficulty, the 
use of a shde rule was first suggested, and next, 

29 



ao SUIIVEYIXG WITH THE TACIIEOMETER. 

tables were adopted. The former, without doubt, 
strains the eyes in an inordinate manner, whilst the 
latter are somewhat slow, piagrams also wpre 
suggested, and even made ; but none were really 
practical until Mr. Gustave Gillman, A.M.Inst.Q.hi., 
designed the one known by his name.* Its simplicity, 
the quickness wdth which expertness in its use is 
acquired, and the rapidity with which the insults 
are obtained, place it far above any device hitherto 
adopted for effecting those reductions. Fig. 9 gives 
a reduction of the Gillman diagram. It consists 
essentially of a rectangle of quadriculated paper, the 
horizontal lines of which represent generating 
numbers, and the vertical lines the heights to be 
found. The scale of the vertical angle is marked off 
along its bottom and right-hand side, and the curves 
crossing the squares represent the amount to be sub- 
tracted from the generating numbers so as to give 
the horizontal distances. The thin silk thread 
attached at the upper left-hand corner is for applica- 
tion to the scale of angles. 

The diagram is used thus : Lay it out flat on the 
drawing-table ; wdth the right hand tighten the 
thread and apply it to that part of the scale 
representing the vertical angle being dealt with ; 
observe or mark with a pVickcr held in the left 
hand the intersection of the thread and the 
horizontal line representing the generating number ; 
then the vertical line which cuts this point of 

The Gillman diagram is to be obtained from Messrs. Troughtoii and 
Simms, 138, Fleet Street, London, E.C. Price 7s. Qd. each. 
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intersection stcands for the heigiit; and tlie value 
of the nearest curve, or an interpolation between 
tlie^two nearest ones, is the amount to be deducted 
from the generating number so as to obtain the 
hoJizgntal distances. Let us take *as ,an example 
a generating number of 111, with a vertical angle of 
95° 30', and refer to Fig. 9. It will be found 
*that tlie thread when applied at 95° 30' on the 
scafe of ah^des intersects the horizontal line 111 just 
where this is crossed by the vertical line lO'G, and 
that this intersection coincides with the curve 
inarkeTTt. Hence we make the difference in height 
II to be 10‘0, and the horizontal distance D to be 
(IIItI) or 110. The use of logarithms or tables 
would have ,given 10'59 and 109-98 respectively, so 
the’results found by the diagram are quite acceptable, 
as only the subsidiary points are calculated by it. 

In using the Giillnian diagram it is a great 
advantage for two assistants to work together ; one 
reading^from tlio field book and entering in it the 
results found by the other operating on the diagram. 

When the columns of distances and differences 
of height are all filled in, the rises and falls are next 
entered up, and for fixing tliese. Figs. 6, 7, and 8 
must be kept in mind. Another simple rule is to 
consider the height on ‘the staff always a minus 
quantity, and the difference in height as a plus 
quantity if the t^jlescope points upwards, or as a 
minus one if it points downwards. The algebraic 
result, if plus, is entered as a rise, and when minus, 
as a fall. 
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The reduced level of any point is found in the 
usual way by adding the rises to and subtracting the 
falls from the height of the instrument. ,, 

If the measurements have been carried out in 
yards, still another column must be filled in. /.Tnis 
will be the height of the station or point multiplied 
by three, so as to give feet, the universal unit for 
expressing lieiglits in British practice. This was 
the case with the survey shown in Fig, 15 ; but 
whenever possible it is advisable to adopt for the 
horizontal measurements the same unit as for the 
heights. With the metre this always occurs ; con- 
sequently the extra column referred to is eliminated 
by its use. 

The sample of a fields book given in Appendix 
No. I. shows exactly how these reductions are made, 
and it will be seen that the work entailed by them 
is very little more troublesome than that of an 
ordinary level book. 

The plotting of the plan is next undertalvon, and 
when determining the scale it must be remembered 
that the operations carried out in the field have 
been intended only for preliminary studies, so a 
large scale would be out of place. On a plan drawn 
to a scale of 3 chains, or about 200 feet to an inch, 
the limit of error is quite'' inappreciable, and this 
may be taken as the largest advisable ; whilst the 
smallest desirable for showing « public works is 
perhaps 6 chains, or say 400 feet to an inch. These 
limits in metrical arrangements are nearly enough 
represented by scales of go’ou and t 5 o’oo respectively. 



OFFICE WORK. 


33 


Having fixed on the general direction to be taken 
by ttie plan along the roll of paper, north and south 
lineg are laid on it at a series of convenient, places, 
and the main traverse lines are plotted with a parallel 
ruloc in the usual way. liectangular \50-ordinates 
may be used ; but the extra work entailed is not 
usually compensated for by a notably extra degree of 
correctness. 

After laying down the main lines, the details can 
be plotted at each station by means of radiating 
lines representing the directions and distances to 
the points where the staves have been placed; but 
the protractor shown in Fig. 11 has been designed 
to prevent the ugly scoring of radiating pencil lines. 
It may be ^made of vulcanite, cardboard, or any 
, suitable material, and is semicircular. The figuring 
of the degrees round the circumference is such that 
they read from right to left, one set 0° to 180° and 
the other 180° to 3C0°. A convenient si;!;e is 9 inches 
in diam<stcr. It has the scale of the plan doubly 
marked along its diameter, once to the right of the 
centre and once to the left of the centre, the zero of 
each corresponding to the centre itself. 

To use this protractor a needle is passed through 
its centre, and at the same time through the station, 
as marked on the paper. * 

It is then rotated until the bearing of the point 
to be fixed is read on a north line drawn through 
the station, when the diameter will represent the 
direction to the point in question. 

The distance is next marked off by means of 

D 
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the corresponding scale ; that to the right of the 
centre being used when the bearing is between 0°«and 
180°, and that to the left when it is between 180° 
and 360°. Against the point just marked on the 
plan its reduced level is written. 

In this manner all the details taken in the field 
are put on the plan, use being also made of the 
independent notes and small measurementsc* taken 
by the engineer in charge of the field work. ‘The 
sketch, Fig. 10, will now be found to be of the 
greatest use in running in the various streams, 
roads, etc., between the points which detenfime their 
directions and courses. Besides these, the plan 
will be studded with dote showing the levels and 
positions of the culminating points, taken for the 
purpose of representing the natural outlines of the 
ground. When a sufficient portion of the plan is 
thus prepared in pencil, its inking in is proceeded 
with, all points being marked by a firm dot against 
which their levels are written. 

By means of these levels, contour lines are 
next traced, which in height may be separated from 
one another 2 to 5 metres, or 6, 10, or 20 feet, 
according to the roughness of the ground. 

The simple device shown in Fig. 12 has to a 
large extent done away \vith the tediousness of 
marking off contours. This diagram is marked 
off on tracing paper, its construc<;ion being evident 
from an examination of the figure. The parallel 
lines a, a, a, crossing the radial ones, act simply 
as guides in adjusting the diagram to the two 
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points between which contours have to be 
mai&ed. 

JLet us suppose that contour linos ai:e being 
delineated for every 5 feet on a plan of 200 feet = 1 
incA, and that it is desired to mark ftio^e that pass 
between two points, sc and 380 feet apart, whose 
heights are respectively 81 and 107 feet above 
datum. 

It will be observed that every fifth radial line is 
alternately red and blue. Assuming in the present 
instance that the bottom outside red line represents 
80, the first blue lino will represent 85, the next red 
one 90, the next blue one 95, and so on.* 

l^ow make the station coincide with any part 
of the line (81) that is the one next that standing 
for 80, then run that line over the point until the 
line corresponding to 107 coincides with the point 
(y), always taking care that the line between the 
points themselves is parallel to the lines a, a, a. 

Prick through on the red and blue lines which 
occur between the stations x and y, and in this 
case these will give the contours for 85, 90, 95, 100, 
and 105. 

Similarly the spots are pricked off where the 
contours pass between the adjacent points marked 
on the plan. 

If the points- are near to one another it is mani- 
fest that the cons'ecutive radial lines, and not every 
fifth one, may be made to represent the consecutive 

* In the illustration here given (Fig. 12), the lines that should be 

red arc shown thus : — and those that should be blue, 

thus : — 
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contours by a suitable interpolation of the heights 
of the points. 

Pencil lines are next drawn between the pricks 
or marks designating each contour, and a continua- 
tion of this operation all over the plan furnisher* the 
contour lines required. 

They are usually inked in in burnt sienna, every 
fifth one being made much stouter than the others. . 

Occasionally, and at convenient places, ’’ the 
heights shown by the contour lines are written 
against them in the same colour as is used for 
inking them in. 

This practically finishes the plan, and we shall 
now have before us a geiiuine representation cf the 
country which it is intended to deal with, so that 
after a few trials a centre line can bo laid down 
which will require no further alteration. For tracing 
it on the ground in the definite sotting out, the 
main stations of the survey are used as reference 
points; so they must be carefully marked and 
preserved on the ground. 

Trial longitudinal sections and cross sections 
can be made from the plan, and the results of the 
cubications ought to vary but little from the definite 
quantities eventually found by means of the working 
plans. 

Fig. 15 shows a plan made from a tacheometer 
survey with a trace for part of a ‘narrow-gauge rail- 
way on it ; whilst Fig. 13 is the trial longitudinal 
section along the centre line selected. On the plan 
a partially alternative line is shown in dots, having 
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curves of sharper radius and with less length of 
straight between reverse curves. A section taken 
alomg this, which may be called a second-class 
location, will show a diminution in ecgi-thwork. 

'jlo those engineers who deal with rough and 
unknown countries abroad, or who have to study 
the location of now or branch railways at home, the 
system of surveying now described supplies a want 
that was beyond doubt largely felt ; whilst for all 
general purposes both engineers and surveyors will 
find it of universal application. 



OTHER METHODS OF TACHEOMETRY. 

Some surveyors introduce extra wires in the tele- 
scopes of their transit theodolites, but as a rule 
these telescopes are deficient in power for -fuse as 
tacheometers. 

Another objection to them is that in this case 
the apex of the “ measuring angle ” is formed, not 
at the axis of the instrument, but at a*fiistance 
beyond the object-glass equal to its focal length ; 
so that to obtain suitable results, especially when 
levels are being determined, it is necessary to make 
an allowance for the distance between the exterior 
focus of the object-glass and the axis of the instru- 
ment. This allowance can be made by adding a 
constant to the generating numbers (H to 2 ft., 
according to the build of the iustrumcut),oand the 
results will then approximate sufficiently well to 
reality for practical uses ; so that all the explana- 
tions of the processes of field work and plotting the 
plan given in the foregoing pages will hold good. 

This method ought only to bo thought of when 
it is necessary to utilize a theodolite already possessed, 
and when the amount of the work to bo undertaken 
will not justify the expense of a new instrument. 

Finally we will notice a system which not only 
seems capable of great adaptability, but as it does 
away with the use of all tables or diagrams for 

38 
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calculating the reductions, these become so simple 
that this advantage alone will go far to compensate 
fon any other defects, should such be encQuntered. 
It is believed to have been first of all pointed out 
b^ 'I^arcenas, a Spanish writer on tacheometiy ; but 
so far as can be found out it has not received much, 
if any, attention. 

It may be called the “ Tangential ” system, and 
consists in directing at a staff the telescope of an 
ordinary theodolite set consecutively at any two 
adjoining angles amongst those whose tangents are : 
0-01, 0-02, 0*03, 0-04, 0-05, etc. 

A system of tachoometry based upon the tangents 
of the angles subtended 1:)y a known length of staff’ 
has long b^on before engineers ; but the method now 
to be described varies from this, consisting, as it 
does, in the ohservatiou of a variable length on the 
staff by placing the telescope at two definite angles. 
In fact, the former ma}^ be said to depend on the 
observation of a constant height on the staff and 
variable angles on the instrument ; whilst the latter 
depends on the observation of a variable height on 
the staff and fixed angles on the instrument. 

This table explains the angles referred to : — 


Anglos. ^ 

Tangents. 

Degrees. | 

1 Mimitcp. 

f^cconds. 

0 

:n 

2:5 

o-oi 

1 

• S 

51 

(H)2 

1 

4:; 


o-o:} 

2 

17 


0-04 

2 

7)1 

45 

0-05 

a 

'2(1 

1 

0-06 


A ml so no. 
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Now let Fig. 14 represent the foregoing series 
of angles as marked on the vertical circle of a 
theodolite placed at 0, whose telescope is directed 
at a staff, held vertically at AB and marked with 
the units of ilioasurement being used. Oa i|?<the 
horizontal line through the instrument striking the 
staff at a. 

It will he observed that this series of tcngents is 
such that the difference between those of adjoining 
angles is always O'Ol. Take any two adjacent 
vertical angles, say those whoso tangents are 0-03 and 
0*04 and which strike the staff at x and y respectively. 
Let the distance which would he read between x and 
y be called G, and let the horizontal distance Oa 
from the instrument to the staff be D. 

Now ay — 0’04 D 
and ax = 0-()3 D 

hence {ay - ax) or G = 0*01 D 

and as this results from any adjacent angles that may 
be used we have the general rule — 

I) = 100 G 

which shows that tlie space read on the staff 
'multiplied by 100 gives the horizontal distance at 
once, so that this operation consisting of running the 
decimal point two places to the right is simplicity 
itself. 

The height between the instrument and either 
point struck on the staff is the horizontal distance 
multiplied by the corresponding tangent, and as these 
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tangents consist of simple figures, this operation can 
nearly always be done by inspection. 

%Tbese are all the calculations necessary; no 
tables, no diagram, no slide rule, in fact no accessory 
of a’x>y sort, is required. Such simplicity cannot be 
surpassed. 

It will, bowe%’^er, be observed that a theodolite 
• adapted for this work ought to be fitted with a suit- 
able scale on the vertical circle, as well as an extra 
zero arm and microscope. 

An examination similar to that adopted in con- 
nection with Figs. 6, 7, and 8 will show that the 
rises and falls between the instrument and the 
groulid at the staff are given by the following formulae 

in which — . 

• 

D stands for the horizontal distance. 
r „ ,, the tangent of the smaller angle, 

m ’ „ „ the height read on the staff when 

the telescope points at the 
smaller angle. 

T „ ,, the rise or fall. 

(i) When the telescope is pointing upwards, the rise 
is given by — 

T = Dr — m 

But should the result give a minus sign, it is an 
indication that there is really a fall, as in Fig. 8. 

(ii) When the telescope j^oints downwards, the fall 
between the instrument and the ground at the staff 
is — 

T = Dr +• m 
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The following form of field book has been 
suggested : — 


Stations. j 

Height of 
Instillment. 

No. of Point. 

Bearing. 

Tangents. 

Staff 

Beadings. 

Horizontal 

Distance. 

‘S 

w 

DXr 

Rise. 

Fall. 

Rod. level of 
Instrument. 

Red. level of 
Point. 

Obsejjj^ationB. 


Down 

+ 

- 

D 

l)r~rn 

Dr+ni 

1 

1*45 










ti9-25 

67-80 




1 

343° 9' 

0-05 


1-36 

91 

3*76 

3-34 



fi-59 






0*U4 


0-42 










2 

140® 13' 


0 06 

2*47 

65 

3-90 


6-37 


62-88 







0^7 

1*82 














i 

1 

1 









The operations in thd field and the plotting of 
the plan would be conducted in exactly the same 
manner as already explained when treating of ’the 
usual system of tacheometry. 
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SAMPLE OF FIELD BOOK. 
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Survey. 


Stations. 

Height 

of 

Ho. of 



Vertical 

Reading 

of 

Wires. 

Gene- 

rating 

umber. 

lelght 

lorizontal 

Distance. 

[nstra- 

ment. 

Point- 

Dcuriug. 

Angle. 

Staff. 

a 8ln> V 






V 



G 

m 

D 




Deg. 

Min. 

Deg. 

Min. 



- 













A 

1-56 












B 

157 

0 

92 

5 

185(c) 

■ 30 

310 

3-70 

309-59 



B 

157 

0 

91 

oo 

215(c) 

310 

4-30 

309-63 



60 



201 

68 

52 

102 

19 

no 

100 

1-20 

95-5 



10 



209 

92 

14 

87 

j 

48 

178(fc) 

132(6) 

230 

3-10 

229-7 


— . 

— 

211 

101 

53 

85 

17 

188(c) 

276 

3-76 

274-1 



50 



216 

72 

32 

108 

17 

132 

60 

72 

1-92 

65-0 



218 

135 

55 

112 

18 

159"” 

■■■"90'"' 

69 

2-49 

59-0 



222 

161 

47 

103 

23 

198 

108 

2-88 

102-3 

1 


90 




230 

100 

0 

92 

33 

161 

■lo'" 

151 

1-71 

150-7 



231 

103 

.‘JG 

1 92 

26 

161 

20'"' 

141 

1-81 

140-7 



27 

176 

23 

1 89 

56 

2Ql{c) 

. 274 

4-14 

274-0 



70 


B 

1-15 



Adoj)! from A to B 


- 309-62 



A 

337 

0 

87 

0 

195(c) 

"lidf 

310i 

3-90 

309-65 



C 

158 

13 

92 

37 

211 

-■■40"' 

171 

2-51 

170*64 


* See Fig. 6. t Sec Fig. 7. 


SAMPLE OF FIELt) BOOK. 


45 


190 . 


Diffprpnro 
In Heiglit. 

% 

Rise. 

Fall. 

Reduced Levels. 

Remakks. 

D cot V 

1[ - m 

m + 11 
or 

m — H 

Axis of 
IiistrumeiiL 

Point or 
Station. 

Feet. 



H 

+ 

- 





• 



486-08 

481-52 

1453-56 


11'26 


14-9G 




+ 1-56 - 14-96 = - 13-40 

1 lO-f.9 

1 






+ 1-56 - 14-99 = - 13-43 



22*0 


464-08 

1392-24 

c a = *01 

a a s *02 
b b = *004 

8.8 




491*78 

1475-34 


22-6 • 
r 

18'84 



504-92 

1514-76 

21-3 


23-22 1 


462-86 

1388-58 


24-2 


26-69 


459-39 

1378-17 


24-2 

C 

27-08 



1377-00 

Staff divisions s 0-02 yd. 

m 

■ 

8-41 


477*67 

1433.01 

Corner of hut 

6-0 


7-81 


478-27 

1434-81 

Corner of hut. 

0-4 


3-74t 


482*34 

1447*02 




13-46 

472-22 


1413*21 

484-52 - 13-45 = 471-07 

1624 

12-34 


9 



+ 1-15 + 12-34 = + 13-49 

7-80 

■ 

10-31 




+ 1-15 - 10-31 = - 8-91 


X See Fig. 8. 


























APPENDIX No. IL 


'i'abJjB for rej)ucin(> Distances and heights 

(OllDLVAUY PEGREKS). 


To lind the distance or diftVronce in lieight, iiiultijily tlie numbi^rs corre- 
sponding to the vertical angles in the respective columns by the generating 
number. 
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90 Dog. 


i! 

Minutes. 

% |l 

Di‘'taTice. 

DifFerenoo > 
in JlMght. 


1 

Minutes.; 

1 

Distance. 

Difference 
in Height. 

• 


0 i 

1 00000 

•OOOOO 

60 

1 

30 ! 

•00002 

•00873 

30 

1 

l-OOOOO 

•(K)()‘29 ; 

59 

31 ' 

•99‘t:)2 * 

•(50002 

29 

2 

1 '00000 

•()()()58 ; 

58 

32 ; 

•0000 1 

•00031 

28 

3 

1-()(KI(»0 

•00087 ! 

• 57 ; 

33 ! 

•0‘0001 

•00900 ' 

27 

4 

1-00()(H) 

•001 UJ i 

56 

34 

•99990 

•00080 • 

26 


•O'.l'JDl) 

•00145 j 

li 

55 

35 

•99990 

01018 

25 

6 1 

■99909 

•00175 ' 

54 

36 

• 999.39 

•01047 

24 

7 

•99999 

•00204 ;! 

53 

37 

•00088 

•01070 ' 

23 

8 

•99999 

• 002 : 5:5 '■ 

52 

38 

*00088 

•01105 i 

22 

9 

•9!t999 

•oo2(;2 

51 

39 j 

•99987 

•01134 1 

21 

10 1 


•00-291 1 

50 

40 j 

1 

•99980 

•01104 1 

1 

20 

1 

11 1 

•09009 

, 

• 00 : 5-20 1 

49 

41 

•99980 

1 

•01103 1 

19 

12 1 

•00i»00 

•OO340 ! 

48 

il2 

•99985 

•01222 ! 

18 

13 

• -ooooo 

•00578 1 

47 

43 

•00084 

•01251 1 

17 

14 

•09000 

•00107 

46 

44 

•00084 

•01280 i 

16 

15 

# 

s 

V *00008 

• -0045(5 

45 

45 

•99983 

•01309 i 

16 

16 

•00008 

j 

•00405 

44 

46 

•99983 

•01.3:18 

14 

17 

•00008 

•00495 

43 

47 ■ 

•99982 

•01307 

13 

18 

•00ii07 

•00524 

42 

48 

•99981 

• 01:390 

12 

19 

•001)07 

■00555 

i 41 

49 

•99980 

•014-25 

11 

20 

•09000 

• 

■00582 

1 40 

i! 

50 

•99979 

•01454 

10 

21 

•9999G 

•00(51 1 

39 

51 

•00078 

•01483 

9 

22 

•9999(5 

•00(540 

38 

52 i 

•001)77 

•01513 

8 

23 

•9999(5 

•00(5(50 

37 

53 

•9007C) 

•01542 

7 

24 

•99995 

•00(508 

36 

54 

•00075 

•01571 

6 

25 

•99995 

•00727 

35 

56 

•00074 

•01000 1 

j 

5 

! 

26 

•00904 

•0075(3 

34 

56 

i -99973 

•01029 

4 

27 

*90004 

•00785 

33 

• 57 

■99972 

•010.58 

3 

28 

•00003 

•00814 

32 

58 

•99971 

•01087 

2 

29 

•00003 

•00844 

31 

59 

•99970 

•01715 

1 

30 

•00002 

•00873 

• 

30 

60 

•99909 

•01745 

0 


distance. 

DifFeretice 
in Height. 

j Minutes 


Distance. 

Difference 
in Height. 

1 

Minutes. 


89 Deg. 


E 


50 
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91 Deg. 


Minutes. 

Distance. 

Difference I 
in Height, j 


1 

Minutes, j 

Distance. 

Difference 
in Height. 


0 

•900()0 

•0174.5 

60 

30 

•DDD.'U 

•0-2(:i7 

30 

1 

•HiliKi!? 

•01774 1 

59 

31 

•'.M)!i;iO 

•02(;46 

29 

2 


•01S().‘$ 

58 

32 

•1)1)1)*21) 

•02(17.5 

28 

3 


•OIH.TJ 

67 

33 

•!)!»‘.)-27 

•02704 

27 

4 


•018(;2 

56 

34 

•1)1)1)20 

•027.8.8 

26 

5 

•yuiiGi 

•01801 

55 

35 

•1)1)1)24 

•02702 

25 

6 

.009r,3 

•01 0-20 

54 

36 

•!)!);)2.‘l 

•0271) 1 

' 24 

7 


•011)41) 

53 

37 |i 

•1)1)021 

•02820 

23 

8 

•ii'iodi 

•011)78 

52 

38 

•DDDll) 

•028r)() 

22 

9 

•ilDDCO 

•02007 ; 

51 

39 

•1)1)1)17 

•02878 

21 

10 


•0-2O;5(J i 

50 

40 

•i)‘.n)i5 

■02007 

20 

11 


•020G5 

i 49 

41 : 

•0001 1 

•020.87 

19 

12 


•0-2004 

i 48 

42 

•00012 

•020(10 

i 13 

13 


•02123 

47 

43 

•0001 0 

•02DD5 

17 

14 


•0'21.5-2 

46 

44 : 

•DDDOl) 

•0;5024 

! 16 

15 

•'J'J'JiVi 

•02180 

45 

45 

•1)1)1)07 

•o;3or);3 

15 

16 

•ooono 

•0‘2210 

44 

40 

! -DDDOO 

•0;5082 

i 14 

17 


•O-22;i0 

43 

47 1 

•1)1)1)04 

•o:uii 

1 13 

18 


•022(58 

42 

48 ! 

•1)1)1)02 

•o.-ii:v.) 

i 

19 


•022'.I7 

41 

49 1 

•DDDOO 

•o:5108 

’ 11 

20 


•02;J2() 

40 

1 

50 : 

•DD8D8 

1 

•o:uD7 

; 13 

21 

•I)l)!)44 

•02.355 

39 

51 ; 

: -OOHOO 

•0;5220 

i 9 

22 

•1)1)1)43 

•02384 

38 

52 

■il0K04 

•o: 12 5.5 

8 

23 

•1)1)1)42 

•02413 

37 

53 

,1 -00802 

•0:5284 

7 

24 

•1)1)1)41 

•02 142 

36 

54 1 

•00800 

■0.‘3;514 

i 6 

25 

! • 1)1)1131) 

•02471 

35 

55 

1 -00888 

•o;.1843 

5 

1 

26 

•1)1')1)38 

•02500 

ii 34 
i; 33 ‘ 

56 

: -00880 

•0:}372 

i 

!' 4 

27 

•1)1)1)37 

•0253,0 

57 

i -008X4 

•o;uoi 

i 3 

28 

•1)1)1)35 

•02551) 

32 

58 

! -00X82 

•01] 4:50 

2 

29 

•1)1)1)33 

•02588 

! 31 

59 

I -00X80 

•o:ury,) 

1 

30 

•1)1)1)31 

•02017 

I 30 

00 

■00878 

1 < 

•03488 

0 


j Distance. 

Difference 
in Height. 

! Minutes 

!i 


1 Distance. 

j 

Difference 
in Height. 

j Minutes. 


88 Deg. 
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92 Deg. 


1 

Minutes. 

Distance. 

Difference 
ill Height. 


Minutes, j 

1 

1 

Distance. 

Difference 
in Height. 

1 . 


0 


•0;}488 

60 

1 

30 

•00810 

•04.458 

30 

1 

•1)1)870 

•0:55 17 

59 

31 

•99808 

• -04.487 

29 

2 

•1)1)874 

•0:5540 

58 

32 

•99805 

•04410 

28 

3 

•1)1)87‘2 

•0:5575 

57 

33 

•9980.8 

•04445 

27 

4 

•1)1)870 

•0:5004 

56 

84 

•00800 

•04174 

26 

6 

•1)0808 

•030:53 

55 

35 

•99797 

•04502 

25 

e 

•00800 

•0.3002 

54 

36 

•99795 

•045.41 

24 

7 

•9i»8r>4 

•o;j090 

53 

37 

•0070*2 

•04500 

23 

8 


•0.3720 

52 

38 

•00781) 

•01580 

22 

9 

•01)800 

•0:5740 

51 

39 

•!t9787 

•04(118 

21 

10 1 

•99857 

•0:i778 

50 

40 

•99784 

•04048 

20 

1 

iTi 

oc 

•0:5807 

49 

41 

•00781 

•04077 

19 

12 

•1)085:} 

•o:58:50 

43 

AZ 

•00778 

•04700 

18 

13 

• •99Hr)i 

•08805 

47 

43 

•99775 

•047:45 

17 

14 

•1)0841) 

•0:5801- 

46 

44 

•0077*2 

•04704 

16 


•00840 

• -0:502:5 

45 

45 

•997()9 

•04792 

15 

16 

•00844 

•0.3952 i 

! 44 

1 

46 1 

•00707 

•04821 

14 

17 

•00841 

•0;5981 1 

1 43 

47 1 

•007r>4 

•04850 ! 

! 13 

18 

•008:}0 

•04010 1 

! 42 

48 1 

•00702 

•04870 i 

! 12 

19 

•!»98;!7 

•04o;39 i 

41 

49 1 

•oo7r>o 

•04008 1 

11 

20 

•9989 1 

• 

•04008 |; 40 

50 

•00750 

-049:57 

10 

21 i 

•008.4-2 

•01007 

39 

51 

•9975:4 

•04000 

9 

22 

•008-20 

•04125 

38 

52 

•99750 

•01005 

8 

23 

•998-27 

•04155 

, 37 

53 : 

•99747 

•05024 

7 

24 1 

•99825 

•04184 

' 36 

54 ' 

•99744 

•0505:5 

! 6 

25 1 

•008*22 

•0421.3 

35 

55 : 

•99741 

•05081 

I 5 

26 

•008*20 

•0124*2 

1 34 

56 ; 

•997.48 

•0.5110 

J 

4 

27 

•00818 

•01271 

1 33 

’ 57 i 

•!t97:45 

•051:49 

3 

28 

•00815 

•01:500 

j 32 

68 1 

•997:i2 

•051 (19 

2 

29 

•998 1;'. 

•04:521) 

i 31 

69 ' 

•997-29 

•05198 

i 1 

30 

•99810 

•04.358 

• 

1 30 

1 

60 1 

i 

•99720 

•05227 

0 

'll 


Distance. 

Difference 
in Height. 

! 

; IMiimtes. 

1 

1 

i 

Distance. 

Difference 
ill Height. 

j’ Minutes* 


87 Deg. 
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93 De^. 


Minutes.; Pittance. 



Difr<'r<'Tice 
in Height. 


•Or)L>*i7 

•or)‘2r)(; 

•OfriSf) 
•05.“)! 4 

•or):u2 

•05:571 


•05400 
•05 521) 
•05-1 5S 
•054S7 
•055 1 (> 


*05541 

•0557:5 

•05(502 

•05(5:51 

•05GG0 


Diffprpneo ' 
in Heiglit. I 



Minutes. 

1 

Distance. 

Difference 
in Height. 

60 

30 

•00027 

•0(;0!)4 

59 

31 

I -DUGlM 

•()(:i‘23 

58 

32 

•OOG20 

•()(>171 

57 

33 

' *01)017 

•0(;i8o 

56 

34 

i -ooGi:; 

•OC.L'O!) 

55 

35 

•OOilUO 

•OG2;58 

54 

36 

•OOOOC) 

•or,2G7 

53 

37 

•00()()2 

•o(;2s« 

52 

38 

•0050!) 

•()G:]24 

51 

39 

•005115 

•0(;:57:5 

50 

40 

•00501 

•UG:5H2 

49 

41 

•005S7 

•()G4ll 

48 

42 

•00583 

•()(;4io 

47 

43 

•007)70 

•OOIOK'" 

46 

44 

•0077.') 

•()G407 

45 

45 

; -00772 > 

•U05-20 

44 

46 

I 

! *00701^ 

•06555 

43 

47 

i •007G1 

•0658-1 

42 

48 

; *oo7(;() 

•06612 

41 

49 

*0077(; 

•06641 

40 

! 

50 

; -0075:1 

•06670 

« 

' 39 

51 

! -00740 

•OGGOO 

1 38 

52 1 

•00717 

•OG728 

! 37 

53 

•00741 

*0(;777 

i 36 

54 

! •007:57 

*00780 

35 

1 

55 1 

i 

1 

; •007:]:.5 

•00815 

34 

i 

56 ; 

j -00720 

•06844 

33 • 

57 ! 

•00727 

•06873 

32 

58 i 

•00721 

•061)01 

31 

59 

•00717 

•06930 

30 

60 

•00713 ! 

4 

•06959 

Minutes. 


Distance, 

DifT»»rence 
in Height. 


86 Deg, 
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94 Deg. 


Minutefl. 

Distance. 

1 

Difference i 
in Height. | 

Minutes 

! 

1 Hstance. 

Difference 
in Height.^ 


0 

•00513 

•OC)9r)9 

1 60 

30 

•99:184 

• -07822 

30 

1 

•00500 

•00088 

59 

31 

•00:380 

•07851 

29 

2 

•00505 

•07017 

58 

32 

•99375 

•07879 1 

28 

3 

•00501 

•07045 

57 

33 

•010171 

•0700G 

27 

4 

•99497 

•07074 

56 

34 

•993(16 

•07037 

26 

5 

•99493 

•07103 

55 

35 

•99361 

-07965 

25 

1' 

6 li •!»',) 189 

•07132 

54 

36 

•00357 

•07004 

24 

7 

i *00485 

•1171(10 

53 

37 

•99.352 

•08023 

23 

8 

, -00481 

•072 10 

52 

38 

•99.348 

•08052 < 

22 

9 

•i)0477 

•07218 

51 

39 

•99343 

•OsOHO 1 

21 

10 

•00172 

•07247 

50 

40 

•00338 

•08109 1 

1 

20 

11 

•004G8 

*07270 

49 

41 

•99333 

•081.38 

19 

12 

• •00104 

•(•721;') ' 

48 

%2 

•99.328 

•081(;g 

18 

13 

•994(10 

•07333 

: 47 

43 

•99.323 

•O8105 

17 

14 

•994r>(> 

•073(12 

: 46 

44 

•99318 

•08224 

16 

15. 

•00451 

•07301 

45 

45 

•99314 

•08253 

15 

16 

•00447 

•07419 

44 

46 

•99.309 

•08281 

14 

17 

•99143 

•07448 

43 

47 

i -'.lOOOl 

•08310 

13 

18 

•99438 

•07477 

42 

48 

i -99-299 

•0833)0 

12 

19 

•00 UH 

•O7500 

41 

49 

i -99294 

•08.3G7 

11 

20 

•00420 

• 

1 

•07534 ' 

1 

40 

50 ii -99290 

•0830G 

10 

21 

-00425 

•07503 

1 

39 

51 > 

•00285 

•08425 

1 9 

22 

•994^_M 

.07502 

i 38 

52 

•00280 

•08453 i 


23 

1 -00410 

•07021 ’ 

37 

53 : 

•00275 

•08482 

1 7 

24 

•00412 

•07010 

36 

54 |j -99270 

55 j| -OO-idy 

•08511 

6 

25 

I 

•00t07 

i 

•07078 ' 

35 

. -08530 

5 

26 

•00402 

•07707 1 

34 

, 56 

•00200 

•085G8 ' 

4 

27 

•oo:io8 

•0773(; 

1 33 

57 1 

•00255 

•08507 , 

3 

28 

; -oo:'/,):! 

•0770)4 

j 32 

58 : 

•00250 

•08G2G ' 

2 

29 

•00380 

•0771»3 

31 

50 1 

•99245 

•08G54 

1 

30 

1 -00381 

! 

•07822, 

30 

I 

60 

•00240 

•08G83 

1 

I 

0 


Distance. 

Dinermco ; 
in Jleiglit. , 

Minutes 

i 


I 

i Distance. 

Diffennce 
in Height. 

Minutes, 


86 Dog. 
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05 Dcff. 


! 

Minutes. 

Distance. 

Diffenneo j 
In llciglit. 1 

1 

0 1 
1 ; 
2 

8 

4 

5 ; 

•00240 1 

•002:55 

•002:51) 

•00225 

•002-20 

•00215 

•0808:5 ; 

•08712 i 
•0H740 i 
•08700 ; 
•08700 
•08825 

1 

6 ;; 

7 !l 

8 1 
9 

10 1 

•00210 

•00205 

•00200 

•00105 

•OOlHO 

•08854 : 

•0888;i : 

•081)11 ! 
•081)40 
*081)08 * 

11 

•00184 

•08007 1 

12 

•00170 

•0O02O i 

13 I 

•00174 

•01)054 1 

14 1 

•001% 

•(I0OK3 !l 

16 j 

•0010:5 

•00112 !j 

1 

16 

•00158 

•01)040 

17 

•0015:5 

•01)100 . 

18 

•00147 

•00107 

19 

•00142 

•00220 

20 

•00130 

j *00255 

1 

21 

•00131 

•0028:5 1 

22 

•09120 

•00:11 -2 i 

23 

•001-20 

■00341 

24 

•00115 

•00:5(10 1 

1 

25 

•90100 

•00308 : 

1 

20 

f -00104 

•00420 ' 

27 

•00008 

•00455 

28 

•00002 

•00184 

29 

•00087 

•00512 

80 

•00081 

•00541 


Distance. 

DifTerence 
iu Height. 


60 

69 

58 

57 

56 

66 


54 

53 

62 

51 

50 


49 

46 

47 
46 
45 


44 

43 

42 

41 

40 


39 

38 

37 

36 

35 


34 

33 

32 

31 

30 


30 

31 

32 

33 

34 

35 


36 

37 

38 

39 

40 


41 

42 

43 

44 

45 


46 

47 

48 

49 

50 


51 

52 

53 

54 

55 


' 1 ) 8:155 

•:)Hi)4:) 

•!)8!)4:5 

•i)8<),47 


Distance. 

I )i (Terence ^ 
in Height. } 


•00081 

•00541 

30 

•ooo7i; 

•oo5(;o 

29 

•00070 

•00507 

28 

•OOOOd 

•00(12(1 

27 

•00050 

•OOG54 

26 

•00053 

•00(183 

25 

r* 

•00048 

•00711 

24 

•00012 

•00740 : 

23 

•00037 

•007(10 ' 

22 

•OOO.'SI 

•00707 

21 

■00025 

•0082G ! 

20 

•'OOOIO 

•00854 ! 

' 19 

•00014 

•00883 

18 

•00008 

•OOOll 

17 

•00( 102 

•00040 

16 

•OHOOd 

•OOOCO : 

• 16 

I 

‘ -08000 

•00007 

14 

•080H4 

•10()2G 

i 13 

•08070 

•10054 

1 12 

•i»807:5 

•10083 

11 

’ -080(17 

•10111 

€ 

10 


•10131) 

•lOlOT 

• 101 % 

•10225 

•10253 


9 

8 

7 

6 

5 


56 

57 

58 ! 

59 !1 -im:)!:! 

60 I! t-DHUOT 


•1)8031 

•08025 

•08010 


Distance. 


•10282 ! 4 

•KKllO i 3 

'I 2 
•i();io7 i| 1 


BifTcronco 
iu llvight. 


Minntes, 


84 Deg. 



APPENDIX II. 


55 


98 Deg. 


Minute a. 

Distance. 

1 

Difference 
in Height, j 


Minutes. 

. Distance. 

Difference 
in Height. 

* 


0 


i 

•to;}!)r) j 

60 

30 

•98718 

•11247 

30 

1 


•10424 ! 

59 

31 , 

•08712 ‘ 

' -11270 

29 

2 


•uj4ri;j ' 

58 

32 

•0H7O(l 

•ii:i()4 

28 

3 


•10481 : 

57 

33 

•OHdOO 

•11.555 

27 

4 


•Kinid 

66 

34 

•9H(;!)5 

•ii;?(;i 

26 

6 

■U8H77 

•10557 ; 

66 

35 I 

•08(180 

•11589 

25 

• 

6 


*105l)() 

64 

36 

•98080 

•11418 

24 

7 

•iiKHor) 

•10594 , 

53 

37 

•0807;i 

•11440 

23 

8 

•ilHH;')!) 

•loi;25 

62 

38 

•08000 

•11475 

22 

9 

•'IHKi').'} 

•KWii'.l 

61 

39 

•08050 

•11502 

21 

10 


•1(1080 

50 

40 ' 

•98(;52 

-11551 

20 

11 

•imAi) 

•10708 

49 

41 

•98i;45 

•11559 

19 

12 j 


•10757 

48 

• 42 

•98059 

•11587 


13 


•io7c.r» 

47 

43 

•98(;52 

•IKUG 

17 

14 

‘i)SH22 

•107114 

46 

44 

•98i;25 

•11044 

1 16 


oc 

DC 

• 

•1082-2 

46 

45 

•08018 

•1107;? 

15 

j 

16 

•9^809 



•loHr.i 

i 44 

46 1’ 

•08011 1 

•11701 

14 

17 

•98KM2 

•1O870 

1 43 

47 

•!»80()4 

•117-20 ' 

1 13 

18 

1 -IWTiX) 

•10007 

42 

48 

•08508 

•11757 , 

! 12 

19 

•98790 

•loo.'i") 

41 

49 

•08501 

•11785 ! 

i 11 

20 !| -WIK) 

'{ • 

•100(11 

40 

50 

•08584 1 

1 

•11814 ij 10 

21 

•IIR777 

•10992 

39 

51 

•98577 

•11842 

9 

22 

•98770 

•11021 

38 

52 

9-^570 

•11870 

; 8 

23 

•987iU 

•1104!) 

37 

53 

9^5(;5 

•11800 

7 

24 

•987r)8 

•11078 i 

36 

54 

1»8557 

•11!)27 

6 

25 

•lt87;71 

•lllOO 

35 

55 

•98550 

•11!)55 

5 

28 

•987 in 

•iii:u 

34, 

56 

•0854:? 

•11985 

4 

27 

•987:)8 

*111(;5 

33 

57 

•08.5:10 

•12011 

' 3 

28 ' 

•'»87;i2 

•11191 

32 

58 

•08.')-20 

•12059 

2 

29 

•98725 

•11219 

1 31 

59 

•08522 

•12008 

1 

30 

•98718 

•112-^7 ; 

30 

60 

•08515 

•1-2000 

i 0 

[ 

i 

Distance. 

Diff*Tonrc 
in Height. 

li 

Minutes. 

ii 

1 

1 

Distance. 

Difference 
in Height. 

■ Minutes. 


83 Deg. 
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97 Deg. 


Mimites. 

! Distance. 

Difference 
in Height. 

1 

1 

Minutes, 

» 

1 

Distance. 

Difference 
in Height. 

0 

•'(snir) 

•1209G 

60 

30 

•9829G 

•12941 

1 


* -12125 

59 

31 

•98289 

•12!t0'.) 

2 


•12153 

68 

32 

•98281 

•1 •21)07 

3 

•mm 

•12181 

57 

33 

•98278 

•1.8025 

4 

•L*H4K7 

•12209 |! 56 

34 

•!tH200 

•];{()r).-5 

5 

•1)8479 


1 65 

36 

•98258 

•13082 

6 

•98472 

•122G5 

54 

36 

•98251 

•18110 

7 

; •98405 


53 

37 

•98248 

•18187 

8 

1 •!184.’)8 

•12322 

52 

38 

•98285 

•181 (15 

9 

: -98451 


51 

39 

: *98228 

•18194 

10 

1 -98443 

•12379 ! 

50 

40 

j -98220 

i 

•18222 

11 

•084.80 

•1-2406 ' 

49 

41 

•0H21.‘5 

•1.8250 

12 

•98 429 

•12434 i 

48' 

42 

•98-2()5 

•1.8278 

13 

j -98422 

•124G3 i 

47 

43 

•;(«i!»7 

•13.305 

14 

•98415 

•12491 i 

46 

44 

•98189 

•13.-!:54 

15 

•98407 

•1-201 y 1 

45 

45 

•98181 

' -18802 

1 

16 

•98400 

•12547 ' 

44 

46 1 

1 -98174 

•1.8890 

17 

•98393 

•12070 

43 

47 

i •981GG 

•18118 

18 

•9838(J 

•1-20().-{ 

42 

48 

! -98158 

*18-140 

19 

•98379 

•12G31 

41 

49 1 

i -98150 

•18474 ! 

20 

•98371 

j 

•12000 , 

40 

60 i 

; -98142 

1 

•18502 ii 

21 

•983G3 

•12G88 

39 

51 

•98185 

•1.85.80 

22 

•983dG 

•1271G 

38 

62 j 

•98127 

•1.8558 

23 

•98349 

•12744 

37 

53 

j -98119 

•1.8580 

24 

•98342 

•12773 

36 

54 

' -98111 

•1,8014 

25 

•98334 

•12780 

35 

56 

1 -98103 

•18042 

26 

•98327 

•12828 i 

34 

. 56 

! -ysoyr) 

•18(;70 

27 

•98319 

•12857 1 

33 

67 

' •yK()H7 

•180!)8 

28 

•98312 

•12885 

32 

58 

1 •:»K()7y 

•18720 

29 

•98304 

•12913 i 

31 

59 

i •!)K()71 

•1.8754 

30 

•9829G 

•12941 ' 

30 

60 

! -l/KOO.'l 

•18782 


Distance. 

Difference 
in Height, ,, 

11 

.Minutes, 


Distance. 

i 

Difference 1 
in Height. | 


Minutes, 


82 Deg, 
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08 Deg. 


1 

Minutes 

Distance. 

DifTercnce | 
in Jloight. 


Minutes 

, Dihtance. 

Difference 
in Height 


0 

•mm 

•13782 

60 

30 

•07817) • 

•14010 

30 

1 

•i)R(ir)5 

•13810 

59 

31 

•07807 

•J4047 

29 

2 

•!»8()47 

•13838 

58 

32 

•07798 

•14074 

28 

3 


•i;{8(>(; 

57 

33 

•07780 

•147U2 

27 

4 


•|.•{805 

56 

34 

•97781 

•14730 

26 

5 

•98023 

•13921 

55 

35 

; *97772 

•14758 

25 

6 

•98015 

•13949 

54 

36 

, -97703 

•14780 

24 

7 

•1)8007 

•13978 

53 

37 

'977 r>5 

•14813 

23 

8 

•979!)9 

•]400(! 

52 

38 

•07740 

•14841 

22 

9 

•9791H 

•14031 

51 

39 

•97737 

•14809 

21 

10 

•97982 

14001 

50 

40 i -97729 

!i 

•14897 

20 


•071)74 

•14089 

49 

.41 

1 -97720 

•140-24 

19 

12 1 

•97i)()lj 

•14117 

48 

42 

; -97711 

•14052 

18 

13 1 

•1)71)7)8 

•14145 

47 

43 

•07703 

*14980 

17 

14 1 

•!)71)r)() ■ 

•14172 

46 

44 

•97095 

•15008 

16 

iS 

•1)7041 

•142U0 

45 

45 

•07080 

•15035 

15 

16 

•07933 

•14229 

44 

46 

•07078 

•1 5003 

14 

17 

•97924 

•14257 

43 

47 

; -97009 

•15091 

13 

18 

•979 k; 

•14285 1 

42 

48 

•07)‘)(!o 

•15119 

12 

19 

•97908 

•14312 ! 

41 

49 

•07001 

•15140 

11 

20 

•97iS99 

•14340 

i 40 

i 

50 

•970 12 

•15174 

10 

21 

•97891 

•14308 

! 

! 39 

51 

•07033 

•15202 

9 

22 

•97883 

•14390 

38 

52 

*97025 

• 15-230 

8 

23 

•97875 

•14421 

! 37 

53 

' •97(;i0 

■15257 

7 

24 : 

•97807 

•14451 1 

36 

54 

•07007 

•1 5-285 

6 

25 

•97858 

•11179 , 

35 

55 

•97598 

•153L3 

5 

26 

•1)7849 

•14507 

34 • 

56 

•97589 

•15341 

4 

27 

•07841 

•14535 

33 

57 

■ •!)7r)80 

•15308 

3 

28 

•l)78;5-2 

•145(;3 

1 32 

58 

•07571 

•15300 

2 

29 

•1)78-24 

•145!)1 

31 

59 

' •0750-2 

•154-23 

1 

30 

•07815 

•UCAb 

30 

60 

1 j *9 i o53 



•15450 

0 


i 

1 Distance. 

Dirr«*renre ! 
in Height. I 

|! 

, Minutes 

1 


i 

j Distance. 

Difference 
in Height. 

; Minutes. 

1 



58 


APPENDIX II. 


99 Deg. 


! 

Minutes. 

Distance. 

0 

DifT'»*reDce 
in Jieight. 


Minuses 

Distance. 

Diff^^rence 
in Height. 

— ) 

1 

0 

•97r)r)3 

• -15450 

63 

30 

•07-27() 

•10270 

30 

1 

*97r44 

•15478 

59 

31 

•072(>0 

•h:30(; 

29 

2 

•07535 

•1550(; 

68 

32 

•07257 

•1(;333 

28 

3 

•975-2(> 

•155.34 

57 

33 

•07247 

•10.401 

27 

4 

•07517 

•155i;2 

56 

34 

•072;!8 

•10.480 

26 

5 

•0750B 

•15580 

65 

35 

•07220 

•10410 

25 

6 

•97400 

•15017 

54 

i 

36 

•07210 

•10444 



24 

7 

•07400 

•1 5lU5 

53 

37 

•07200 

•10471 

23 

8 

'Ui-m 

•15l»7‘2 

52 

38 

•07200 

•10408 

22 

9 


•15700 

51 

39 

•07100 

• 1 (iiViO 

21 

10 

•07402 

•15728 

50 

40 

j 

•07180 

•10554 

20 

11 

4)74r).4 

•15754 

49, 

! 

41 1 

•07171 

•1(;580 

19 

12 

•!)7444 

•15782 

48 

42 1 

•07101 

•i(:(;o8 ( 

18 

13 

•1)74:45 

•158l(* 

47 

43 1 

•07151 

•ic.doo j 

17 

14 

•i)74-i<; 

•15838 , 

46 

44 1 

•07142 

.•i()ti(;3 1 

16 

15 

•1)741 (i 

*16805 

45 

45 j 

•07i;i2 

•IGO'.K) J 

i6 

16 ! 

•07407 

•1580,3 

44 

46 ! 

•0712.4 

•1()718 

14 

17 1 

•07308 

•15021 ! 

43 

47 1 

1)711.4 

• 1 074 T) 

13 

18 

•07380 

•15048 ; 

42 

48 ; 

i -07104 

'10773 

12 

19 

•!»7380 

•1,5!)75 ] 

41 

49 i| •!)7O0:{ 

•10800 

11 

20 

•07370 

1 -lOOO.^ ' 

40 

60 il •07080 

r 

•101i>7 i 

10 

21 

•073r,l 

•ir,o:u ‘ 

39 

51 1 

•07073 

•108.');') 

9 

22 


•10058 

38 

62 ; 

•07001 

•10883 i 

8 

23 

•!)7:u:] 

•ioo8(; 

37 

53 

•07or)4 

•10000 ; 

7 

24 

•1)73:4 

•10114 , 

36 

64 

•07014 

•10037 ! 

6 

26 

•i)7:]-25 

•10140 j 

35 

55 

•070.44 

•]000;j 1 

5 

26 

•07315 

•10108 ' 

34 

• 56 1 

•97024 

1 

•10001 

4 

27 

•07;5()5 

•iinoo 

33 

67 j 

•07014 

•17028 

3 

28 

•07-205 

•10)22.3 

32 

68 ! 

•:)7oo5 

•17047 

2 

29 

•07285 

•10251 

31 

59 i 

•oi;oo5 

•17074 

1 

30 

•07270 

•10270 

30 

60 1 

•»0085 

•17101 

0 


Dibtancc. 

Difference 
in Height. 

Minutes 

1 

i 

! 

Distance. 

Difference 
in Height. | 

M inutes. 


80 Deg. 
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100 Dog. 


Minutes, j 

Distance, 

Differpnce 
in lieigtit. 

f 

Ij 

Minutes. ; 

;i 

Distance. 

Difference 
ill Height. 


0 

•9(5085 

•17101 

60 

30 ji 

31 

•00070 ^ 

•17919 

30 

1 

•0()075 

•17128 

59 

•9G()G9 

•17015 

29 

2 

•DODOr) 

•17150 

58 

32 ! 

•00058 

• 1797:5 

28 

8 

•0G955 

•17185 

57 

33 1 

*000-18 

•18000 

27 

4 

•9(5945 

•17210 

56 

34 1 

•9(;(k57 

•180*27 

26 

5 


•17258 

55 

35 i 

•9(iG27 

•18055 

25 

i ' 

6 

•00025 

•17-2G5 

64 

36 ; 

•9G(;i(; 

•18081 

24 

7 

•00015 

•17202 

1 53 

37 ! 

•OOiiOO) 

•18109 

23 

8 

•00005 

•175-20 

1 52 

38 

•00505 

•1 81:55 

22 

9 

•!)(5894 

•17517 

1 51 

39 

•!M),58,7 

•i8i(;:5 

21 

10 

•9G884 

•17374 

i 50 

40 

•9t;G74 

•18180 

20 

ir 

•00874 

•1740-2 

1 49 

41 1 

•00504 

•18-217 

10 

12 

•008(;4 

•174-28 

1 48 

" 42 

•o<;55:i 

•18-244 

18 

13 

•9(5854 

•17450 

i 47 

43 1 

•0{;512 

•18-271 

17 

14 

*00)844 

•17483 

46 

44 ! 

•9G:»;i-2 

•18-298 

16 

1^5 

•9G8;54 

•17510 

45 

45 j 

•‘H).')21 

•18:525 

15 

16 

•9G8-23 

•17558 

i. 44 

46 

•9(;:.i(> 

•18:552 i 

14 

17 

•9(5813 

•17505 

, 43 

47 : 

i •9G499 

•18:380 ! 

13 

18 

•9(5803 

•17502 

i. 42 

48 ' 

1 •9()488 

•1840G 

12 

19 

! -9(5793 

•17010 

!! 41 

49 ; 

•9(;477 

•184:54 

11 

20 

1 

i •9J578-2 

i| 

*170 10 

' 40 

50 I 

i 

•9G4G7 

•184G0 

10 

21 

•00772 

•17074 

39 

51 

•9G4r)G 

•18487 i 

9 

22 

•00)70)2 

•17701 

38 

52 

•9()44r) 

•18514 ' 

8 

23 

•00751 

•177-28 

!l 37 ^ 

53 

•9(U:{4 

•18541 ! 

7 

24 

•00741 

•17755 

36 

54 

: •9G4-24 

•185G9 1 

6 

25 

•00751 

•17785 

. 35 

55 

•9(14 1;5 

•18595 1 

6 

26 

•00720 

*17810 

34, 

56 

i -00402 

•180-23 

4 

27 

•00710 

•17857 

33 

57 

|i -OOOIU 

•18040 

3 

28 

•00700 

•17804 

32 

58 

I: -ooosi 

* 1 807 0 

2 

29 

•00000 

•17801 

i 31 

59 

ji *00:570 

•18703 

1 

80 

•00070 

•17010 

30 

60 

1 *00:550 

•18730 

I 0 


Distance. 

DllT<'renco 
in Height. 

j Minutes. 

1; 

1 Distance. 

ii 

Difference 
in Height. 

I'.Minatea. 
1! 1 


79 Deg. 
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101 Deg. 


Minutes. 

Distance. 

Diffctence 
in Ileiglit. 


Minute^. 1 

•r 

Distance. 

Diffprence 
in lleiglit. 


0 

*9035!) 

, •lK7:iO 

60 

30 

•90025 

•195.37 

30 

1 

•9(1:) ts 

’•18757 

59 

31 

•9()Oi:5 

•19.50:5 

29 

2 

•9(;:):)7 

•18784 

58 

32 

•'.)0002 

-I'.lyOO 

28 

3 

•9(J:)*J() 

•18812 

57 

33 

•95990 

•I9i;i7 

27 

4 


•188:i8 

56 

34 

•!»r)071) 

-10()4t 

26 

6 

•90:30^ 

•1«805 

55 

35 

•95908 

•10070 

25 

6 

•9(]‘293 

•18892 

54 

36 

•95950 

•19097 

r 

24 

7 

•9(;282 

•1H919 
-IS'JIC. ‘ 

53 

37 

15 

•19724 

23 

8 


52 

38 

• 959:54 

*19751 

22 

9 

•90200 

•1897.4 

51 

39 

•! 150-22 

-10770 

21 

10 

■y(j249 

•18999 • 

50 

40 

•95911 

•19804 

20 

11 

•0G2;^8 

•19027 ; 

49 

41 

•95899 

•198:50 

*49 

12 

•0()227 

•1905:3 , 

48 

42 

-05H88 

-lOSyS 

• 18 

13 

•90210 

•19080 ' 

47 

43 

-05S70 

•1!)884 

17 

14 

•90205 

•19108 j 

46 

44 

•958(;5 

•19911 

16 

16 

•90191 

•19i:)4 

45 

45 

•9585:5 

*• 199:57 

15 

16 

•96182 

•19102 

; 44 

46 

•95842 

•19005 

14 

17 

! *90171 

•19188 

43 

47 

•958:50 

•10001 

13 

18 

•90100 

•19215 

42 

48 

•9.5818 

•20018 

12 

19 

•90149 

•19242 

1 41 

49 

•95807 

•20014 

11 

20 

•90138 

•19209 1 

40 

50 

i 

•95795 

•20071 

f 

10 

21 

; OCl-if) 

•19295 

39 

i 

61 ' 

•9,578:5 

•20097 

9 

22 

•‘(Oily 

•19:522 

38 

52 1 

•95771 I 

•20124 

8 

23 ! 

iKIlO-l 

•19:549 

37 

53 1 

•9,5759 1 

•20151 

7 

24 j 


•19:570 

36 

54 1 

•95747 

•20177 

6 

25 

■ -00082 

1 

•19402 

35 

55 ; 

• 957:50 j 

•20204 1 

5 

i 

26 

1 

j -90071 

•194.40 

i 34 

,66 1 

I -95725 

•202,30 

4 

27 

•90059 

•19150 ; 

33 

67 

; *9571:5 

•20257 

3 

28 

-90O48 

•1948.4 

32 

58 ! 

; •!)57()l 

•2028,3 

2 

29 

-9(;o;50 

•19509 1 

31 

59 j 

•95(;89 

•20.311 

1 

30 

-90025 

•19537 ! 

! 

30 

60 1 

1 

1 

I -945077 

i 

•203,37 

0 

i 

i 

1 

! Di^tance. 

i 1 

Diffprojice j 
in iieigtit. 

Minutes. 

1 


1 

Distance, 

J)ifrpreric« j 
in lleiglit. 

1 

Minutes. 

i 
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102 Do?. 


Minuto*^. Distance. 


•!)r)r,77 

•Dor.-ii 

'9r)(*)‘29 

•95018 


DifForenre 
in Height. 


•20.3:57 

*20:5154 

•20:5<)0 

•20417 

•2044:5 

•2040*9 


•9.5:515 

•95:502 

•*>5290 

•95278 

•*>520)0 

•95254 


DirToronce 
ill Height. 


•211.31 

•21157 

•21184 

•21210 

•21235 

•21203 


•95000 

•955*>4 

•9.5.582 

•*>5,570 

•0,5558 


•20490 

•20522 

•20549 

•20570 

•20003 


•95242 

•95229 

•95217 

•95204 

•95192 


•21 289 
•21315 
•21.342 
•21.308 
•21.394 


•95540 

•955:14 

•9.5522 

•9,5510 

•*>5198 


•95180 
•95474 
-9540)2 
•95 150 
*95 1,38 


•95425 

•9.5413 

•9.5401 

•‘>5:i89 

•95377 


•95305 

•9.5.352 

•95310 

•95327 

•95315 


•20029 

•20055 

•2O082 

•20708 

•20735 


•95170 

'*>5100) 

•95154 

•*>5141 

•95128 


•20701 



44 

46 j 

•95110 


43 

47 

•9.510.3 

-idsi 1 

42 

48 

•ii.^oOl 

••JllHtd . 

41 

49 ! 

•‘>5078 

•2(i.s(;7 

40 

50 

•'.iriOdt; 

•2089.3 : 

39 

51 : 

•95(>5:i 

•20920 ' 

38 

52 


•20940 > 

37 

53 

•jir.oi'H 

•20*,>73 , 

36 

54 

•‘lodu; 

•20999 : 

35 

55 


•21025 ; 

34 

56 

•94990 

•21052 

33' 

57 

•94978 

•21078 

32 

58 

•*>1905 

•21105 

31 

59 

**>4*>5.3 

•21131 

* 1 

30 

60 

•94940 


•21420 

•21447 

•21473 

•21499 

•215-20 


•21,5.52 

•21.577 

•21004 

•210,30 

•21057 


•21083 

•21709 

•217,30 

*21702 

•21787 


•21814 

•21840 

•2180,0 

•21893 

•21918 


Difference 
in Htight. 


I Difference ,,, ^ 

; Distance. Height. Minutes. 


3 



APPlilNDIX II, 


C? 


108 Deg. 


Minutes. 

Pistance. 

Diff<'rence I 
lu Ueiglit. 


Minutes 

• 

Distance. 

Difference 
ill iieighU 


0 

•94040 

•2I!)18 , 

60 

30 

•94550 

•22700 

30 

1 

•94!)2H 

' •21!M4 

59 

31 

•945:50 

•22720 

29 

2 

•1)4!) 15 

•2r.)71 

58 

32 

•9452:5 

•22751 

28 

3 

•94902 

•21997 

57 

33 

•94510 

•22777 

27 

4 

•1)4H8U 

•2-2()25 

56 

34 

•94497 

•22804 

26 

5 

•U487(] 

•22049 

55 

36 

•94484 

•22821) 

25 

6 

•94H0:j 

•22075 

54 

36 

•94471 

•22855 

24 

7 

•94Hri0 

•22101 

53 

37 

•1)4458 

•22880 

23 

8 

•94s:i7 

•22128 

52 

38 

i -94444 

•22907 

22 

9 

•94H24 

•2215:5 

51 

39 

•!)44;)0 

•22!):53 

21 

10 

•94811 

•22179 

50 

40 

‘ •94417 

•221)58 

20 

11 

•94799 

•22200 

49 

41 

i 

•94403 

•22985 

,19 

12 

•!)47H() 

•222:52 

48 1 

42 

•94.390 

••23010 1 

18 

13 

•i)4778 

•2-2-257 

47 

43 

•i)i;i77 

•2:50:50 

17 

14 

•!)47(i0 

•22284 

46 

44 

1 •!)-i;!04 

••2;{0(ii 

16 

15 

•1)4747 

•22:310 

1 45 

45 

! •!)4351 

••23088 

15 

16 

•947^ 1 

•2-J550 1 

i 44 

46 

•1)4, TIH 

1 

*2.311:5 

14 

17 

•94721 

•2250-i ; 

j 43 

47 

•!l4.‘{-25 

•2.31.39 

13 

18 

•94708 

•2'2588 

42 

48 

' -UlOll 

•2.3104 

12 

19 

•94(;!h7 

••2-2414 

1 41 

49 1 

: •!I42!)7 

•2.3191 

11 

20 

•94082 , 

•22440 1 

40 

50 i 

1 

1 

1 

ij -1)4283 

•2:5217 

10 

21 

•94008 

•22400 1 

‘ 39 

51 : 

' -94209 

•2.3242 

9 

22 

•9407)5 

•22192 |i 38 
•22518 i' 37 

52 : 

•942.55 

•2.3208 

8 

23 

•94042 

53 

•9 1242 

•2.3294 

7 

24 

•94<;29 

•22544 

36 

64 i 

•94228 

•2.3.310 

6 

25 

•94010 

•22570 ' 

35 

55 j 

: -94215 

•2:5345 

5 

26 

1 -1)4505 

•2251)5 

34 

56 

•94201 

•2.3.371 

4 

27 

1 •1)458!) 

•22022 

’ 33 

' 57 

; -94188 

•2.3.397 

3 

28 

•1)4570 

•22048 

32 

58 

; *94175 

•2.3 52.3 

2 

29 

•1)4505 

•2207:5 

31 

69 

•11410I 

•2:5448 ; 

1 

30 

•1)4550 

•22700 

30 

60 

; *94147 

•2:547:5 1 

0 


Distance. 

DifTorence 
in Height. 

Minutes. 

1 




j Distance. 

Difference 
in Height. 

I 

Minutes. 


76 Deg. 
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104 Deg. 


Minutes. 

Distance. 

i 

DifTorence ! 
in lloiglit. ; 


MinutCvS.' 

1 

Distance. 

Difference 
in Height. 


0 

•94147 

•2.447.4 

60 

30 

•o:) 7 :ii 

‘24241 

30 

1 1 

•‘»41i53 

•24400 

59 

31 

•!l;i7U> " 

•24200 

29 

2 ! 

•1)4120 

■'2'Ar>'>r) 

58 

32 

•0:i702 

•24201 

28 

3 

•1)410(! 

•2;1.551 

57 

33 

•0:J088 

•24310 

27 

4 

•1)400.4 

•2:i57(*) 

66 

34 

•0:)074 

•24.343 

28 1 

6 

•04070 

•24002 

65 

35 

•05000 

•243G8 

25 ! 

6* 

•040(‘>r) 

•2,4027 

54 

36 1 

•0.50-16 

•24.393 

24 

7 

•!l4()r>-2 

•2.4(;5'} 

63 

37 

•O.'SO.^l 

•24418 

23 

8 

•040:)H 


52 

38 

•o:)oi7 

•24443 

22 

9 : 

•!)4(«4 

•2.4704 ’ 

51 

39 

•iKicoa 

•24409 

21 

10 1 

•01010 

•2:17,40 ' 

50 

40 

•93589 

•24495 

20 

11 

•0.4007 

•24750 

i 49 

41 i 

•9.3575 

•24.5-20 

19 

12’ 

•0.4!)S.4 

•2.'’>7S2 

48 

- 42 i 

•o:ir>(;o 

•24.545 

18 

13 ' 


•2;iH()7 

47 

43 ! 

•0.5540 

•24570 

17 

14 

•0,4055 

•2.48.42 

46 

44 

•0.55:{2 

•245!)0 

16 

15 

• 

•!)3t)4l 

•23858 

45 

45 

•03518 

•24G21 

15 

16 

1 -0.4027 

•2.‘i884 

44 

46 i 

il *03503 
j -O.'l-OSO 

•24040 

14 

17 

: -0.401.4 

•2.'!!l()!) 

43 

47 1 

•24071 

13 

18 

l’ *0.4800 


1 42 

48 

' -0:1175 

•240)07 

i 12 

19 

* -0.4885 

•2.'i!»(;o 

ij 41 

49 

i -o.’noo 

•24723 1 

! 11 

20 

-04871 

•2;'.'J85 

1' 40 

1 

50 

i '0:5440 

'i! 

•24748 

10 

21 

•04857 

•2401 1 

i 39 

51 

il •9.31.31 

•24773 

9 

22 

•0.484.4 

•240.37 

38 

52 

ii -93417 

•24708 

8 

23 

•0,4820 

•21002 

’ 37 

53 

!! -9.3402 

•24823 

7 

24 

•04815 

•24088 

: 36 

54 

li •9;’>.388 

•24840 

6 

25 

, -0.4801 

i 

•24113 

i 35 

i' 

55 

•93374 

•24874 

5 

26 

•0.4787 

•241.48 

34 

56 

ij •9.3.3.59 

•24000 

4 

27 

•0.477.4 

•241 (;5 

33 

57 

•9.3315 

•24025 

3 

28 

•0:i75i) 

•21100 

32 

58 

•933.30 

•24050 

2 

29 

•0;J745 

•24215 

31 

59 

•! 1.331 G 

•24075 

1 

30 

•0.4741 

•24241 

30 

60 

•93301 

•25000 

i 0 

1 


Distance. 

riilTeronre 
ill Height. 

Minutes, 


Distance. 

IMfference 
ill Height. 

I'MinnteB. 

ii 


75 Deg, 


64 
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106 Peg. 


Mimites. 


0 

1 

2 

3 

4 

5 


Distance. 


•o:vjs(; 
•03271 
•032r>r) 
• i):]2 12 
•93228 


T>ifFerenco 
ill Height. 


IMiTUites.l Distance. 


•23000 

•23025 

•23030 

*23073 

•23100 

•23120 


60 

59 

58 

57 

56 

55 


I 


DiflfMonce 
in Height. 


30 

31 

32 

33 

34 

35 


•92838 

•92843 

•92828 

•92813 

•92798 

*92783 


•23732 

•23777 

•23802 

• 238->7 

•23832 

•23870 


30 

29 

28 

27 

26 

25 


6 

7 

8 

9 

10 

• 03-21 4 
•03200 
•03185 
•03170 
•03155 

•23130 
•23177 
•23202 
•23227 
•23232 i 

54 

53 

62 

51 

50 

36 

37 

38 

39 

40 

•02708 

• 0275;i 

• 027 ; i8 

• 0 - 272 ;! 

-02708 

•25001 

• 250 - 2 (; 

•25051 

• 2507 (; 

•20001 

' 24 
23 
22 
21 
20 

11 

•03140 

1 

•23277 

49 

1 

41 : 

• 920)92 

•20020 

I 

: 19 

12 

•93123 

•23302 

48. 

42 i 

•92077 

•20050 

1'18 

13 

•93110 

•23327 

47 

43 

• 92(;(;2 

*20073 " 


14 

•93090 

•25352 

46 

44 

• 92(;47 

•20100 

1 16 

15 

•03081 

•25377 

45 

45 

j • 020;}2 

•20125 

15 

10 

•03007 

•23402 ! 

44 

46 

i -92010 

•20150 

14 

17 

•93032 

•23427 1 

43 

47 

j *92001 

* 21 ) 173 

13 

18 

•03037 

•23432 I 

42 

48 

*92380 

•20100 

12 

19 

•93022 

•23477 ; 

41 

49 

•02571 

•20224 

11 

20 

•03007 

•23502 ' 

40 

50 

1 -02550 

•20249 

0 

10 

21 

•02002 

•23327 1 

39 

51 

•02540 

•20274 

9 

22 

•02077 

•23333 

38 

52 

•02525 

• 20-208 

8 

23 

•02002 

•25378 

37 

53 

•02500 

- 2 (;; 5 - 2;i 

7 

24 

•02047 

•23003 

36 

54 

•02404 

• 20;548 

6 

25 

• 0-2033 

•25028 

35 

55 

•02470 

• 2037.3 

5 

26 

• 0-2018 

•25052 

34 

56 

•02403 

•20397 

4 

27 

•02003 

•25077 

33 

. 57 

•02448 

*20422 

3 

28 

•02888 

•25702 

32 

58 

• 0 - 24;52 

•20448 

2 

29 

•02873 

•25727 

31 

69 

• 0-2417 

•20471 

1 

30 

•02858 

•25752 

1 

30 

60 

•02402 

0 

•20490 

0 


Distance. 

Difference 
in Height. ; 

'Minutes. 


Distance. 

Difference 
in Height. 

Minutes. 


74 Deg. 
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G5 


106 Deg. 


II 

Minutes. 

Distance. 

Difference 
in Ileigiit. 


Minutes. 

Distance. 

Difference 
in Height. 


0 

•92402 

•26496 

60 

30 

•91034 

•27-232 

30 

1 

•92380 

•26521 

59 

31 

•01018 

•27256 

29 

2 

•92370 

•26546 

68 

32 

•01002 

•27280 

28 

3 

•92355 

•26570 

67 

33 

•91886 

•27305 

27 

4 

•92340 

•26505 

56 

34 

•01870 

•27329 

26 

6 

•92325 

•20620 

55 

35 

•91854 

•27354 

25 

6 • 

•92310 

•26643 

54 

36 

•01838 

•27378 

24 

7 

•92295 

•26668 

53 

37 

•01822 

•27403 

23 

8 


•26693 

52 

38 

•01806 

•27427 

22 

9 

•92263 

•20717 

51 

39 

•01700 

•27451 

21 

10 

•92-248 

•26742 

50 

40 

•91774 

•27475 

20 

11 

•02232 

•26766 

49 

41 

•91758 

•27500 

19 

12 

•02217 

•26791 

48 

,42 

•01742 

•27524 

18 

13 4 

•02202 

•26816 

47 

43 

•917-26 

•27548 

17 

14 

•92180 

•26840 

46 

44 

•01710 

•27573 

16 

15 

• 

•92170 

•26805 

45 

45 

•91694 

•27597 

16 

16 

•02154 

•26890 

44 

46 

•91678 

•27621 

14 

17 

•02138 

•26914 

43 

47 

•91662 

•27645 

13 

18 

•02122 

•26939 

42 

48 

•91646 

•27669 

12 

19 

•0210() 

•26963 

41 

49 

•91630 

•27694 

11 

20 

•02001 

•20988 

40 

50 

•91614 

•27718 

10 

21 

•92075 

•27012 

39 

51 

•91597 

•27743 

9 

22 

•92060 

•27037 

38 

52 

•91581 

•27767 

8 

23 

•92044 

•27061 

37 

53 

•91565 

•27790 

7 

24 

•92029 

•27085 

36 

54 

•91549 

•27814 

6 

25 

•92013 

•27110 

35 

55 

•91533 

•27839 

5 

26 

•91997 

•27134 

34 

56 

•91516 

•27863 

4 

27 

•91981 

•27159 

33 

» 57 

•91500 

•27888 

8 

28 

•91965 

•27183 

32 

58 

•91484 

•27912 

2 

29 

•91949 

•27208 

31 

59 

•91468 

•27935 

1 

30 

•91934 

•27232 

• 

30 

60 

•91452 

•27959 

0 


Distance, 

Difference 
in Height. 

Minutes. 


Distance. 

Difference 
in Height. 

Minutes. 1 


73 Deg. 

F 
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107 Deg. 


Minutes. 

Distance. 

J)iff>rence 
in Height. 


Minutes 

^1 

Distance. 

Difference 
in Height. 










0 

•91452 

•27959 

60 

SO 

•90958 

•28070 

30 

1 

•914X5 

r -27084 

69 

31 

•90941 

•28702 

29 

2 

•;n4i9 

•28008 

58 

32 

•0()024 

•28720 

28 

3 

•9M03 

•2HO:52 

57 

33 

•90907 

•28750 

27 

4 


•2H05<) 

56 

34 

•00800 

•28775 

26 

6 

•yi370 

•28080 

55 

35 

■00874 

•28708 

25 

6 

•91.X54 

•28104 

54 

36 

•0()8.')7 

•28822 

’ 24 

7 

•915:57 

•28128 

53 

37 

•90840 

•28840 

23 

8 

•91:521 

•2815:5 

52 

38 

•9082:; 

•28809 

22 

9 

•91:504 

•2817(> 

51 

39 

•90800 

•2880.3 

21 

10 

*912<S8 

•28200 

60 

40 

'90790 

■28017 

20 

11 

•01272 

•28224 

49 

41 

*9077:5 

•28041 

19 

12 

•0125G 

•28249 

4^ 

42 

•00700 

•28904 

' 18 

13 

•01240 

•28274 

47 

43 

•907:59 

•28988 

17 

14 

•0122.3 

'28290 

46 

44 

i -90722 

•20012 

16 

16 

•01-200 

•28:520 

45 

45 

•0O70G 



•290:55 

15 

16 

•01100 

•28.344 

44 

46 

•00080 

'21)059 

14 

17 

•0117.3 

•28.300 

43 

47 

•00072 

•2908:5 

13 

18 

•01157 

•88.302 

42 

48 

•ooooo 

•29107 

12 

19 

•01141 

•28410 

41 

49 

•000.38 

•291:50 

11 

20 

•01124 

•28140 

40 

50 

•00021 

i 

•2915:3 

10 

21 

•01107 

•28404 

i 

39 

51 

•90004 

•29177 

9 

22 

•01001 

•28488 

! 38 

52 

•90587 

•29200 

8 

23 

•01074 

'28512 

37 

63 

•90570 

•29224 

7 

24 

•01058 

•285:50 

36 

54 

•9055:5 

•29248 

6 

25 

•01041 

•28500 

35 

55 

■90530 

•29271 

6 

26 

•01024 

•28584 

34 

56 

•00.510 

•29295 

4 

27 

•01008 

•28(;07 

33 ^ 

67 

•00.502 

•29:319 

3 

28 

•00001 

•28r,:5i 

32 

58 

•00485 

•29:542 

2 

29 

•00075 

•28055 

31 

59 

•00408 

•29:500 

1 

30 

•00058 

•28079 

30 

60 ! 

•00451 

• 

•29390 

0 


Distance. 

Dilforence 
in Height. 

Minutes. 


Distance. 

DiflTorenco 
in Height. 

Minutes. 


72 Deg. 
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108 Deg. . 


Minutes. 

Distance. 

Difference 
in Height. 


Minutes. 

Distance. 

Difference 
in Height. 

• 


0 

•90451 

•29390 

60 

30 

•899.32 

•30090 

30 

1 

•904.34 

•29413 

59 

31 

•89914 

•30114 

29 

2 

•90417 

•29430 

58 

32 

•89897 

•30137 

28 

3 

•90400 

•29400 

57 

33 

•89879 

•30100 

27 

4 

•90.38-2 

•29483 

56 

34 

•8J)802 

•30184 

26 

6 

•90:3G5 

•29507 

55 

85 

•89844 

•30200 

25 

• 

6 

•90.348 

•295.31 

64 

36 

•80820 

•30230 

24 

7 

•90331 

•29554 

53 

37 

•89809 

•30253 

23 

8 

•!)0314 

•29577 

52 

38 

•8979 1 

•30270 

22 

8 

•!K)297 

•29001 

51 

39 

•89774 

•30300 

21 

10 

•90279 

•29024 

50 

40 

•89756 

•30322 

20 

11 

•90201 

•29048 

49 

41 

•89738 

-.30346 

m 

12 . 

•902 14 

•29070 

48 

•42 

•89721 

-.30.308 

HI 

13 

•90227 

•29<;j)4 

47 

43 

•89703 

-.30392 

mm 

14 

•90210 

•2!)718 

1 46 

44 

•89080 

-.30414 


15 

• 

•90193 

•29711 

45 

45 

*•89008 

•30438 

H 

16 

•90175 ^ 

*29705 

' 44 

46 

•890.50 

1 

•30461 

14 

17 

•901.58 

•29788 

43 

47 

i -890.33 

•30484 

13 

18 

•90140 

•29811 

: 42 

48 

1 -89015 

-.30508 

12 

19 

•901-2.3 

•29835 

41 

49 

1 -89597 

•:3().5;50 1 

11 

20 

•9010G 

•29857 

40 

50 

1 -89579 

i 

•30354 

10 

21 

•90088 

•29881 

39 

51 

•89502 

•30576 

9 

22 

•90071 

•291)05 

! 38 

52 

•89.544 

-.30000 

8 

23 

•90053 

•29928 

; 37 

53 

•89.520 

•30022 

7 

24 

•90030 

•29951 

i 36 

54 

•89508 

-.30040 

6 

25 

•90019 

•29975 

i 35 

i 

55 

•89490 

•30008 

5 

26 

•90001 

•29998 

34 

56 

•89473 

•30092 

4 

27 

•8!)9S4 

•.•50021 

33 ‘ 

57 

•891.55 

•30714 

3 

28 

•S99(;7 

•.30014 

32 

58 

•89437 

-.307.37 

2 

29 

•89949 

•.‘5OO08 

31 

59 

•89419 

•.‘30700 

1 

30 

•89932 

; -30090 

• 

1 30 

1 

60 

•89101 

•30783 

0 


Distance. 

DifForonco 
in Height. 

1 

1 

Minutes. 

i 


i Distance. 

1 

Difference 
ill Height. 

Minutes. 
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109 r>o,<j. 


T 

Minutes. 

Pi.stanco. 

DlffiTOlKO 

in Height. 


Minutes.' 

• 1 

Distance. 

Difference 
in Height. 


0 

•80401 

‘:5078:5 

60 

30 1 

•88857 

•31400 

30 

1 

•8!):i8;4 

• -.‘'.oROO 

59 

31 

•888;)9 

•:;i488 

29 

2 

•8!):]r>r> 

•;5082!) 

58 

32 

•8.88-21 

•31512 

28 

3 

•80:]47 

•.90851 

57 

33 

•88802 

•;U.5:34 

27 

4 

■8!);V20 

•.‘508 7 5 

66 

34 

•88784 

•31550 

26 

5 


•30897 

55 

35 

*88766 

•31579 

25 

6 

•80208 

•.40021 

54 

36 

•88748 

•31001 

' 24 

7 

•811275 

•:5oo i:5 

53 

37 

•88729 

•310-24 

23 

8 

•80257 

•:5oo(;g 

52 

38 

-887 1 1 

•31040 

22 

9 

•802:50 

•30989 

51 

39 

•88(;02 

•31 009 

21 

10 

•80221 

•31012 

50 

40 

•88074 

•31092 

20 

11 

•80202 

•310.34 

49 

41 

•880.5.5 

-.31714 

19 

12 

•80184 

•.310.58 

48^ 

42 

•88(>.97 

•:ii7:',8 

18 

13 

•81)1 ()(; 

•31080 

47 

43 

•88618 

•31759 

17 

14 

•80148 

•,31103 

46 

44 

•88599 

*.^1781 

16 

15 

i -891:50 

•3112(5 

45 

45 

•88581 

•31804 

15 

» 

16 

•8!}n2 

•31149 

1 44 

46 

•88562 

•31826 

14 

17 

•81K)!)4 

•31171 

43 

47 

•88544 

•,31848 

13 

18 

•80070 

•:31104 

1 42 

48 

•88,525 

*,31871 

12 

19 

•8005H 

•31217 

i 41 

49 

•88.507 

•31893 

11 

20 

•89040 

• 312:39 

1 40 

50 

•88489 

•31916 ! 

1 

10 

21 

•89021 

•312(52 

39 

51 

•88470 

•319,38 

9 

22 

•8900.4 

•31285 

38 

52 

•88 1.52 

•31961 

8 

23 

•8898.5 

•:31,308 

37 

53 

•88433 

•31984 

7 

24 

•889G7 

•313.30 

36 

54 

•88415 

•32006 

6 

26 

•88949 

•31357 

35 

55 

•88390 

•32028 

5 

26 

•889.00 

•31.376 

34 

56 

•88.377 

-.32050 

4 

27 

•88912 

•31,398 

33 

57 

■883.58 

•32072 

3 

28 

•88894 

•31421 

32 

68 

•88339 

•32094 

2 

29 

•88875 

•31443 

31 

69 

•88.320 

•32117 

1 

30 

•88857 

•31466 

30 

60 

•88.302 

t 

•32139 

0 


Distance. 

Difiference 
in Height. 

Minutes. 


Distance. 

Difference 
in Height. 
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110 Deg. 


Minutes. 

Distance. 

Difference 
in Height. 


M inutes. 

Distance. 

Difference 
in Height. 


0 

•88302 

-.32130 

60 

30 

•87730 

•32803 

30 

1 

•8828:j 

•32161 

59 

31 

•87710 

•;}-2825 

29 

2 


•32184 

58 

32 

•87607 

•32847 

28 

3 

•8824 (•> 

•.3220(; 

57 

33 

•87078 

•.32808 

27 

4 

•88227 

-.32228 

56 

34 

•87650 

•32801 

26 

5 

•8820i) 

•32251 

55 

35 

•87040 

•32013 

25 

IT 

6 

•88100 

-.32*273 

54 

36 

•876-21 

•32934 

24 

7 

•88171 

•322!)r» 

53 

37 

•870)01 

•329. 5() 

23 

8 

•88152 

•3*2318 

62 

38 

•87582 

•32978 

22 

9 

•881.3.3 

•32,330 

51 

39 

•875(>3 

•:43000 

21 

10 

•88155 

•32,301 

50 

40 

•87544 

*33022 

20 

11 

•8800G 

•32,384 

49 

41 

•87525 

•.3:;044 

19 

12 • 

•88077 

*,32400 

48 

• 42 

•87500 

•33065 

18 

13 

•88058 

•32428 

47 

43 

•87486 

•,33088 

17 

14 

•880,30 

*,3*2450 

46 

44 

•87467 

•33109 

16 

>5 

•88020 

•32473 

45 

45 

•87448 

•33131 

15 

16 

•88001 

•32494 

44 

46 

*87428 

•.3.31.52 

14 

17 

•8708-2 

*32510 

43 

47 

*87409 

•.3,3175 

13 

18 

•87003 ! 

•32539 

42 

48 

•87,390 

•3:;i97 

12 

19 

•87944 

•3*25(n 

41 

49 

•87.370 

-.3.3218 

11 

20 

•87020 

•32583 

40 

50 

•87,351 

•33240 

10 

21 

“ 

•87907 

•32G05 

39 

51 

•873.32 

•:’);;*20i 

9 

22 

•87888 

•32027 

38 

52 

•87312 

•:;.3283 

8 

23 

•87860 

•3‘2rDl9 

37 

53 

•87293 

3,305 

7 

24 

. -87850 

•32(;71 

36 

54 

*87*273 

•:i,3,327 

0 

25 

1 -87831 

•32093 

35 

55 

•87254 

•3,3348 

5 

26 

•87812 

-.327 15 

34. 

56 

•87234 

•33.370 

4 

27 

•8770.3 

•32737 

33 

57 

•87215 

•3.3:i91 

3 

28 

•87774 

•3*2759 

32 

58 

•87190 

•:i,3413 

2 

29 

•87755 

•32780 

31 

59 

•87177 

•:;.34.35 

1 

30 

•8773G 

•3280;; 

30 

1 

60 

•87157 

•33457 

0 


Distance. 

Difference 
in Height. 

I Minutes. 


Distance, 

Difference 
in Heiglit. 

1 

Minutes* 
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Ill Deg. 


Minutes. 

Distance, 

* 

DifTerenco 
in llciglit. 


Minutc.s. 

Distance. 

Difference | 
in Height. 

i 

0 

•871 fj? 

•,4:5457 

60 

30 

•80.008 

-.54100 

30 

1 

•87i;i8 

•30 178 

59 

31 

•80')48 

•:)4i2i 

29 

2 

•8711H 

•33500 

58 

32 

•80028 

*.-54142 

28 

3 

•87001) 

•33521 

57 

33 

•8i;.0O8 

•34104 

27 

4 

•87070 

•:5;5542 

56 

34 

•80-188 

-.34185 

26 

5 

•87000 

•;3:3504 

55 

35 

•80108 

•34200 

25 

6 

•87040 

•.4.4580 

54 

36 

•80448 

•:54227 

24 

7 

•870lU 

•33008 

53 

37 

•80428 

*.31241) 

23 

8 

•87001 

•■5.4021) 

62 

38 

•80108 

•54270 

22 

9 

•8(;082 

•4.4051 

51 

39 

•80588 

-.3421)1 

21 

10 

•80002 

•34072 

50 

40 

•80:]0i) 

•34.31,3 

20 

11 

•80042 

•33003 

49 

41 

•8(;.349 

! 

•.31.3:-34 

19 

12 

•soo-i.'l 

•4.4715 

48 < 

42 

•80:321) 

•.545;'>r> 

• 18 

13 

•8000:3 

•,44747 

47 

43 

•80500 

•34.370 

17 

14 

•80884 

•4,4758 

40 

44 

•80281) 

•.34.31)7 

16 

16 

•80804 

•33780 

45 

45 

•80201.) 

-.34418 

1.5 

16 

•80844 

•4.4801 

1 44 

46 

•80218 

•.341.31) 

14 

17 

•80824 

•4:5822 

43 

47 , 

•8i;2-28 

•34400 

13 

18 

•80804 

•4.48 U 

42 

48 i 

•80208 

•31181 

12 

19 

•80784 

•.4.48(;5 

41 

49 1 

•8(J1 88 

•34502 

11 

20 

•80705 

•4.4880 

40 

50 , 

•80108 

•3452.3 

10 

21 

•80745 

•4.4007 

39 

51 

•80118 

•34544 

9 

22 

•807‘20 

•.440.40 

38 

52 

•80128 

*3 1505 

8 

23 

•80700 

-.4.4051 

37 

53 

•80108 

-.34580 

7 

24 

•80087 

•.4.4074 

36 

54 

•80088 

•.34008 

6 

25 

•8GC07 

•4.4004 

35 

55 

•80008 

-.34028 

6 

26 

•80047 

•3 1015 

34 

56 

•80047 

-.34049 

4 

27 

•80()-27 

•340.‘i0 

33 

‘ 57 

•8(;0-27 

•34070 

3 

28 

•80007 

•34057 

32 

68 

•80007 

-.34091 

2 

29 

•80587 

•34078 

31 

59 

•8r)087 

-.347 12 

1 

80 

•80508 

•34100 

30 

60 

•8;7J07 

1 

•347.33 

0 


Distance. 

Difference 
in Height. 

! Minutes. 

1 


Distance. 

Difference 
in Height. 

Minutes. 

- 
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112 Deg. 


i 

Minutes., 

Distance. 

DifTennce 
ill Height. 


i 

Minutes.' 

Distance. 

Difference 
in Height. 

• 


0 


•34733 

60 

30 

•8.5.'3.Gr) 

•:5.5.‘5.55 

30 i 

1 

•Hr)l)47 

•84754 

59 

31 

•85.8;?.'') 

•85870 

29 

2 

•851)27 

•34775 

58 

32 

•85814 

•85800 

28 

3 

•851M)7 

•84700 

57 

33 

•85204 

•85417 

27 

4 

•H58H7 

•84817 

56 

34 

•85278 

•35488 

26 

5 


•84887 

55 

35 

•85252 

•35458 

25 

• 

6 

•8r)8.K‘) 

•81858 

54 

36 

•85282 

•85479 

24 

7 

•H582() 

•84870 

53 

37 

•85211 

•35499 

23 

8 

■87)805 

•84000 

52 

38 

•85101 

•85519 

22 

9 

•85785 

•34!)21 

51 

39 

•85170 

•35540 

21 

10 

•857(i4 

•34041 

50 

40 

•85149 

•35560 

20 

11 

•85744 

•84002 

49 

41 ! 

•85128 

•35581 

19 

12 • 

•85724 

•84088 

48 

•42 i 

•85107 

•;55602 

18 

13 

•8570;] 

•85004 

47 

43 ! 

•85()8(; 

*85021 

17 

14 

•85(;8;5 

•85025 

46 

44 i 

•85005 

•35642 

16 

1.5 

•85GG2 

•:15040 

45 

45 i 

•85045 

•356G2 

15 

16 

•85042 

•85000 

44 

46 ! 

•8.5025 

-.35683 

14 

17 

•85022 

•85087 

43 

47 ! 

1 •8.5004 

•.35704 

13 

18 

•85001 

•85108 

42 

48 1 

•8498.H 

•3.5724 

12 

19 

•85581 

•85120 

41 

49 1 

•849G2 

•3.5744 

11 

20 

•85500 

•85150 

40 

50 j 

•8-1942 

•35764 

10 

21 

•85540 

•85100 

39 

51 

•84921 

•85784 

9 

22 

•85520 

•85100 

38 

52 

•S49O0 

•85805 

8 

23 

•8540!) 

•85211 

37 

53 

•84879 

•85820 

7 

24 

•8547!) 

•85282 

36 

54 

•84858 

•85845 

6 

25 

•85458 

•85258 

! 

35 

! 

55 

•848:57 

•85800 

5 

26 

•854.38 

•85278 

34 ^ 

56 

•84817 

•35886 

4 

27 

•85417 

•85204 

33 

57 

•847!)0 

•35907 

3 

28 

•853!t7 

•85814 

32 

58 

•84775 

•35927 

2 

29 

•85.87G 

•85885 

31 

59 

•84754 

•3.5947 

1 

30 

•85355 

•8585^ 

30 

60 

, -84788 

•35967 

0 


Distance. 

DilTrronce 
in Height. 

Minutes, 


Distance. 

Difference 
in Height. 

1 

Minutes. 

1 
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113 Deg. 


Minute?;. 

Distance. 

C 

J)i [Terence 
ill Height. 


Minutes, 

1 

Dis Lance, 

Difference 
in Height. 


0 

•84733 

•359G7 

60 

30 

•84100 

•30508 

30 

1 

•84702 

•35987 

59 

31 

•84078 

•30588 

29 

2 

•84(!H1 

•3G008 

58 

32 

•84050 

•30(;07 

28 

3 

•84G{;0 

•3(3027 

57 

33 

•840;!r) 

•80027 

27 

4 


•;5()()47 

; 56 

34 

*84014 

•30048 

26 

5 

•840:28 

•.%008 

55 

35 

•85993 

•30007 

25 

6 

•84G07 

•3(3088 

; 54 

36 

•83972 

•30080 

« 

24 

7 

•8458(3 

•.•KilOH 

1 S3 

37 

•8;«i5i 

■30707 

23 

8 

•845(^5 

•;!(■) 128 

52 

38 

•83930 

•.'50720 

22 

9 

•84544 

•3(3148 

51 

39 

•83‘909 

•.'50740 

21 

10 

_ - 

■8451’a 

*3(31(39 

1 50 

40 

•83887 

•30700 

20 

11 

•84502 

•3G188 

: 49 

41 

•83805 

•30785 

19 

12 

•84481 

•3G209 

, 48* 

42 

•83843 

•.■5(i8()5 

18 

13 

•844()0 

•;}0-229 

47 

43 

•83821 

•308*24 

17 

14 

•84489 

•80249 

46 

44 

•83800 

•30844 

16 

15 

•84418 

•3(32 G 8 

46 

1 

45 

•88779 

•50804 

JS 

10 

1 -84397 

•3G289 

1 44 

46 

•83758 

•3(;883 

14 

17 

•84370 

•3(3309 

j 43 

47 

•83*730 

•30903 

13 

18 

•84355 

•3G329 

1 42 

48 

■83715 

•30923 

12 

19 

'84334 

•3(3348 

i 41 

49 

•830! >3 

•30942 

11 

20 

•84312 

•363G9 

i 40 

50 

•83072 

•30902 

10 

21 

•84291 

•30.389 

1 39 

51 

•83050 

•30981 

9 

22 

•84270 

•30408 

1 38 

52 

•83(531 

•3700 L 

8 

23 

•84249 

•30428 

' 37 

53 

•83009 

•37U21 

7 

24 

•84228 

•30448 

1 36 

54 

•83587 

•37040 

6 

25 

•8420G 

•30408 

' 35 

1 

55 

•835G4 

•37000 

5 

26 

•84185 

1 

1 -30488 

1 34 

56 

•83542 

•37079 

4 

27 

•841 G4 

•3(3508 

! 33 

' 57 

•83520 

•37099 

3 

28 

•84143 

•3G528 

i 32 

58 

•83499 

•37119 

2 

29 

•84122 

•3(3548 

31 

59 

•83478 

•37138 

1 

30 

•84100 

•3G5G8 

30 

60 

•83457 

4 

•37158 

0 


Distance. 

Difference 
in Height. 

j Minutes. 

i 


Distance. 

Difference 
in Height. 

.Minutes. 


66 Deg, 
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114 Deg. 


Minutes. 

Distance* 

Dilference 
in Height. 


Minutes, 

Distance. 

Difference 
in Height. 


0 

•88457 

•37158 

60 

30 

•8280,8 

•3778.5 

80 

1 

•8.-5435 

•87177 

59 

31 

•82781 

•377.55 

29 

2 

•8:3418 

•,37I9G 

58 

32 

*82759 

•87773 

28 

3 

■888ia 

-.37215 

67 

33 

•827.37 

•:57793 

27 

4 

•88:3()7 

•37235 

56 

34 

•82715 

•:87812 

26 

5 

•88848 

•37254 

65 

35 

•82603 

•87831 

25 

• 

6 

•8.8:}‘JG 

•37274 

54 

36 

•82671 

•37850 

24 

7 

•83;505 

•87204 

53 

37 

•82(;49 

-.37869 

23 

8 

•88‘J88 

*87818 

52 

38 

•82627 

*:57888 

22 

9 

•88l>(;2 

•37.3.32 

51 

39 

•82005 

*:57906 

21 

10 

•88240 

*87851 

50 

40 

•82583 

•87926 

20 

:i 

•8.3-218 

•37,871 

49 

41 

•82561 

-.37944 

19 

12. 

•8829G 

-.87.800 

48 ' 

42 

•825.89 

•37964 

18 

13 

•8.3275 

•:i7400 

47 

43 

•8251() 

•3798.3 

17 

14 

•83253 

-.87128 

46 

44 

•82104 

•:-58002 

16 

.15 

•88181 

•37448 

45 

45 

•82472 

•38020 

15 

16 

•83109 

•:874r)7 

44 

46 

•82450 

•880.89 

14 

17 

•83087 

•.874SG 

43 

47 

•82428 

•88058 

13 

18 

•8.30(!(> 

•87505 

42 

48 

•82106 

*,88077 

12 

19 

•8.3044 

•:^7525 

41 

49 

•82.884 

•:580‘05 

11 

20 

•8.3022 

•87548 

40 

50 

•82862 

•:38114 

10 

21 

•88000 

•87568 

39 

51 

•82340 

•38133 

9 

22 

•82078 

•87582 

38 

52 

•8-2318 

•38152 

8 

23 

■82057 

•87601 

37 

53 

•82296 

•38171 

7 

24 

•820:35 

•87620 

36 

54 

•82273 

•38190 

6 

26 

•82018 

•87G40 

35 1 

55 

•82250 

1 

•38209 

5 

1 

26 

•82890 

•,87650 ^ 

H 

56 

•82228 

•88227 

4 

27 

•828(58 

•*87678 

33 

57 

•82205 

•*88246 

3 

28 

•8-281(5 

•87607 

32 

58 1 

•82188 

•:58265 

2 

29 

•828-25 

-.87716 

31 

59 

•821(;i 

-.88288 

1 

30 

•82803 

•:i77^5 

30 

60 

•821:59 

•88.802 

0 


JMstaiice. 

DilTeronco 
in Height. 

1 

I Minutes. 

!i 


Distance. 

Difference 
in Height, 

Minutes.' 
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! 

Minutes. 

Distance. 

* 

DifTerenre 

1 in Height. 

1 

1 

j 

Minutes. 

Distance. 

Difference 
in Height. 


0 

•8-2139 

•38,302 

i 

i 60 

30 

•81400 

*.488.57 

30 

1 

•82117 

•38.321 

1 59 

31 

•8144.4 

•48875 

29 

2 

•82()!)5 

•38:540 

i 58 

32 

•81420 

•48804 

28 

3 

•8207:5 

•38.3,58 

67 

33 

•8i:4!)7 

-.48012 

27 

4 

•820.V) 

•38377 

56 

34 

•81.475 

•480.40 

26 

5 

•82028 

-38.300 

55 

35 

•8i:35.4 

•38048 

25 

6 

•82000 

•38414 

j 64 

36 

•81:3.40 

-48007 

• 

24 

7 

•81084 

•,384:5:5 

I 53 

37 

•81.407 

•38085 

23 

8 

•81001 

•38452 

1 52 

38 

•81284 

•4000:1 

22 

9 

•810:58 

•;!K470 

! 51 

39 

•81201 

•30021 

21 

10 

•81010 

•a«i88 

1 50 

40 

•812:30 

•30030 

20 

11 

•8180.3 

•38r)07 

1 49 

41 

•81210 

-.40058 

1^ 

12 

•81870 

•3852(1 

48 

' 42 

•B1104 

-.40070 

•18 

13 

•81847 

•38544 

47 

43 

•81172 

•40004 

17 

14 

•81824 

•385(:3 

46 

44 

•81149 

•:30112 

16 

15 

•81802 

-.38582 

45 

j 

45 

•81120 

•30131 

15. 

16 

•81780 

•38000 

44 

46 

•8110.4 

-.401 40 

14 

17 

•81768 

•38010 

43 

47 

•81080 

•:30107 

13 

18 

•81730 

•.38(i37 

42 

48 

*81057 

-.40185 

12 

19 

•81714 

•38055 

41 

49 

•810,44 

-.40202 

11 

20 

•81002 

‘3807 3 

40 

50 

•81012 

•,40221 

10 

21 

•81070 

•38002 

39 

51 

•80080 

-.40240 

9 

22 

•81048 

•38710 

38 

52 

•KOOCC 

•,4112.57 

8 

23 

•81025 

•:38720 

37 

53 

•Kooi;i 

•:30275 

7 

24 

•81002 

•38748 

36 

54 

•8002(» 

•:30204 

6 

25 

•81570 

•38700 

35 

65 

•80808 

•40410 

6 

26 

•81.557 

•38784 

34 

pe 

•80875 

••30.420 

4 

27 

•81535 

•38802 

33 

57 

•80852 

•40447 

3 

28 

•81512 

•38821 

32 

58 

•80820 

•40,405 

2 

29 

•81480 

•38830 

31 

59 

•8080G 

•40484 

1 

80 

•81400 

•38857 

30 

60 

•8(i783 

•:30400 

0 


Distance. 

DifTerenco 
in Height. 

! 

' Minutes. 

i 


Distance. 

1 

Difference 
in Height. 

Minutes. 


64 Deg, 
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116 Dog. 


Minutes. 

Distance. 

Difl'ereiice 
in Height. 


Minutes. 

Distance. 

Difference 
in Height. 

• 


0 

•8078.1 

•89400 

60 

30 

•80091 

•.‘599.32 

30 

1 

•80700 

•.49118 

59 

31 

•80008 

•39949 

29 

2 

•807:57 

•;594.40 

58 

32 

•8(1044 

*.39907 

28 

3 

■80714 

•;«455 

57 

33 

•80051 

*:59984 

27 

4 

•80091 

•ao 17-2 

56 

34 

•79998 

•40002 

26 

5 

■80008 

•39400 

55 

36 

•79975 

•40019 

25 

• 

6 

•8004.0 

-.49008 

54 

36 

•7!)902 

•400.30 

24 

7 

•800‘22 

■.4!).0-i0 

53 

37 

•79!)29 

•40054 

23 

8 

•80099 

-.4901.4 

52 

38 

•79905 

•41)071 

22 

9 

•80070 

‘.49.001 

51 

39 

•79881 

•40089 

21 

10 

•8000.1 

•49079 

50 

40 

•79808 

•4010G 

20 

11 

•800.10 

-.49090 

49 

41 

•798:50 

•40124 

19 

12, 

•80007 

•.4!l010 

48 

• 42 

•79812 

•401 11 

18 

13 

•80484 

•.4!)(;.4.4 

47 

43 

•79788 

•40158 

17 

1 14 

•80401 

•;59(;oo 

46 

44 

•79704 

•40170 

16 

i 16 

i 

•804;)<S 

i 

•39008 

45 

45 

•79741 

•40195 

15 

16 

•80115 

*.4!108;> j 

44 

46 

•79718 

■40210 

14 

17 

•80;i!l'J 

•,4970.4 ! 

43 

47 

•79095 

•40228 

13 

18 

•8(i;{(;'.i 

-.49721 

42 

48 

•79071 

•40245 

12 

19 

•80540 

-.497.48 

41 

49 

•79017 

•402(;2 

11 

20 

•8o;i2;5 

•49700 

40 

50 

•79054 

•40279 

10 

21 

•8O-500 

•.4977:5 

39 

51 

•79000 

•40297 

9 

22 

•80-570 

-.49791 

38 

62 

•79070 

•40.314 

8 

23 

•80-55;! 

•: 19808 1 

37 

53 

*7900:5 

•40:5.31 

7 

24 

•802;!0 

•:19827 

36 

64 

•79.0:51 

•40:548 

6 

26 

•80507 

-.49814 1 

! 

35 

55 

•79007 

•40305 

5 

26 

•8018 1 

-.49802 

34 

56 

•79481 

•40382 

4 

27 

•80100 

-.49879 

33’ 

57 

•79400 

•40399 

3 

28 

•801.47 

•:59897 

32 

58 

•794:10 

•40410 

2 

29 

•80114 

-.49!) 14 

31 

69 

•79412 

•40434 

1 

30 

•80091 

•:599:}2 

• 

30 

60 

•79:589 

•40451 

0 

1 

Distance. 

DifToronce ! 
in Height, j 

Minutes. 


Distance. 

Difference 
in Height. 

>rinute8. 
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117 Deg. 


AliiiutcB. 

Distance. 

4 

Dilfcroiice 
in ileiglit. 



Distance, 

Difference 
in Height. 


0 

•71), 381) 

•30451 

60 

30 

•78079 

•40958 

30 

1 

•7i):j(i(i 

■404(;8 

59 

31 

•78055 

•40975 

29 

2 

•7! >,342 

•40485 

58 

32 

•780:]1 

•40990 

28 

3 

•71>:U1) 

•40502 

57 

33 

•78(:07 

•41007 

27 

4 

•71)2;)5 

•40520 

56 

34 

•7858:] 

•41024 

26 

5 

•7U272 

•405.37 

55 

35 

*78505 

•41041 

25 

6 

•79248 

•405.53 

54 

36 

•785,‘]0 

•41058 

24 

7 

•79-224 

•40570 

63 

37 

•78512 

•41074 

23 

8 

•79-201 

•40587 

52 

38 

•78188 

*41090 

22 

9 

•79177 

•4(H:04 

61 

39 

‘7840-1 

•41107 

21 

10 

•71)153 

■40021 

50 

40 

•78140 

•41124 

20 

11 

•791.30 

•40038 

49 

1 

41 

•78410 

•41140 

1 

49 

12 

•7!>10(j 

••10055 

48 

42 

•78:192 

•41150 

V 18 

13 

•71)083 

•40072 

47 

43 

•78;!(;8 

•41174 

17 

14 

•79059 

•40089 

46 

44 

* / 8, >i)4 

••11190 

16 

15 

•79035 

•40700 

45 

4b 

•7 8520 

•41-200 

1 ;^ 

16 

•79011 

•40722 

44 

46 

•78290 

•41228 

14 

17 

•78988 

•407.-i9 

43 

47 

•78272 

••ii-2;{9 

13 

18 

•789G4 

•407.57 

42 

48 

•78248 

•412.50 

12 

19 

•78940 

•4077.3 

41 

49 

•78224 

•41-272 

11 

20 

•78917 

•40790 

40 

50 

1 

•78200 

•41288 

10 

21 

•78893 

•40807 

39 

51 1 

•78170 

•4i;{05 

9 

22 

•788G9 

•40823 

38 

52 

•78102 

•4i;!22 

8 

23 

•78845 

•40840 

37 

53 

•7«1-2B 

•4i;i;{7 

7 

24 

•788-22 

•40857 

36 

54 

•78104 

•4i:!.54 

6 

25 

•78798 

•40874 

35 

55 

•78080 

•41871 

5 

26 

•78774 

•40891 

34 

56 

•78050 

•41.880 

4 

27 

•787,50 

•40907 

33 

•57 1 

•78():]2 

•41408 

3 

28 

•78720 

•40924 

32 

58 

•78008 

•41419 

2 

29 

•78703 

•40941 

31 

59 

•77984 

•414.85 

1 

30 

•78079 

•40958 

30 

60 j 

•77900 

• 


0 


Distance. 

Difforence 
in Height. 

Minutes. 


Distance. 

Difference 
in Height. 
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118 Deg. 


Minutes. 

1 

Distance. 

DilTcronct' !| 
in Height, jt 

Minutes. 

r)i8tance. 

Difference 
in Jleight. 

[ 

0 

•77!)fi0 

*414.52 

60 

30 

•772:12 

•419.3-1 

30 

1 

•mm 

*41458 

59 

31 

•77207 

•41040 

29 

2 

•771)11 

•41485 

58 

32 

*771 8:1 

•41005 

28 

3 

•77887 

•41.501 

57 

33 

•77ir)0 

*41081 

27 

4 

•778<;:5 

•41517 

56 

34 

•77i:u 

*41007 

26 

5 

•77H3[) 

•415.3.3 

55 

35 

*77110 

•420i:j 

25 

t 

6 

•77815 

•41.540 

54 

36 

•7708.5 

*42028 

24 

7 

•7771)1 

•41.566 

53 

37 

•77061 

*42044 

23 

8 

•777(;() 

•41582 

52 

38 

*770:36 

*420.50 

22 

9 

‘77742 

•41.51)8 

51 

39 

*77012 

•42075 

21 

10 

•77718 

•41515 

60 

40 

‘7WS8 

*42001 

20 

u 

•77<)1)4 

•416.30 

49 

41 

*7000:1 

•42107 

10 

12, 

•77(:70 

•4154(; 

48 

a 42 

*7(;o:io 

•42122 

1 18 

13 

*77545 

•4 1 55.4 

47 

43 

•7(;024 

•42139 

17 

14 

•77521 

•41578 

! 46 

44 

*70880 

*42154 

16 

15 

• 

•775'J7 

•4151)4 

I 45 

45 

•76865 

*42170 

15 

16 

*77574 

•41711 

44 

46 

•7(;840 

•42185 

i 14 

17 

*77548 

•41725 

43 

47 

•70810 

•42-2UI 

1 

18 

*77524 

•4 1 74,4 

42 

48 

*70701 

•42216 

i 12 

19 

*77500 

•41758 

41 

49 

*70707 

•42232 

11 

20 

•77475 

•41774 

40 

50 

*70742 

•42247 

10 

21 

•77451 

•41701 

39 

51 

*70718 

•4220.3 

1 

9 

22 

•77427 

•41 805 

38 

52 

*70(;o:i 

•4*2270 

8 

23 

•77402 

*418*2,4 

37 

53 

*70(;08 

•42-205 

7 

24 

‘ 7737 H 

•41848 

36 

54 

*70044 

•42:100 

6 

26 

•77354 

•41854 

35 

55 

•70610 

*42.325 

5 

1 

26 

•77.329 

•41870 

34 

56 

•70r>04 

•42341 

4 

27 

•77.S05 

•41886 

33* 

57 

*70r)70 

•42350 

3 

28 

•77281 

•41002 

32 

58 

•70545 

•42:371 

2 

29 

•77256 

•41918 

31 

59 

•70520 

•42387 

1 

30 

•77232 

•41034 

• 

30 

60 

•7G40G 

•42402 

0 


Distance. 

Difference 
in Height. 

jMinutes. 


Distance. 

Difference 
in Height. 

Minutes. 


61 Deg. 
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119 Dec;. 


Minutes. 

Distance. ^ 

Difference 
in Height. 

0 

•7C40C 

•4-2402 

1 

•70471 

•42418 

2 

•7G44G 

•42433 

3 

•7C42-> 

•42449 

4 

•70.'5'J7 

•42404 

5 

•76372 

•42470 

6 

•70348 

•4240.5 

7 

•7G3‘i3 

•42510 

8 

•762!)8 

•42525 

9 

*70274 

•4254(; 

10 

•7024'J 

•42550 

11 

•7i;224 

•42571 

12 

•7(;i99 

•42580 

13 

•70174 

•420)01 

14 

•70150 

•42017 

15 

•7012;') 

•42032 

16 

•70100 

•42047 

17 

•7007;') 

•42002 

18 

•700;')1 

•42077 

19 

•70020 

•120.0.'! 

20 

•70001 

-4270.S 

21 

•7597G 

•4-272;5 

22 

•75951 

•42738 

23 

•7592G 

•42753 

24 

•75901 

•42708 

25 

•75870 

•42783 

26 

•75852 

•42798 

27 

•75827 

•42813 

28 

•75802 

•4 28:19 

29 

•75777 

•4-J813 

30 

•75752 

•42858 


Dibtaiice. 

Difference 
in Height. 



1 

Minutes. I 

« 1 

Distance. 

60 

30 

•7.'')7r.2 

59 

31 

•7;'.727 

58 

32 

•7.f)702 

57 

33 

•75(;77 

56 

34 

•77)0.52 

55 

35 

•75027 

54 

36 

•75002 

63 

37 

•75577 

52 

38 

•7 5552 

51 

39 

*75527 

50 

40 

*75502 

49 

■ 

41 ! 

•7.5-177 

48 • 

42 i 

•75452 

47 

43 ! 

•75427 

46 

44 ' 

•75-102 

• 45 

\ 

45 

•75i4/V 

i 44 

46 

•75052 

, 43 

47 : 

1 •75027 

li 42 1 

48 1 

•750>02 

! 41 

49 

I -75277 

40 

50 

; -75251 

39 

51 1 

•75220 

38 

52 

•75201 

37 

53 

•75170 

36 

54 

•75151 

35 

55 

1 -75120 

1 

34 

56 

•75101 

33 

‘57 

i *75075 

32 

58 

I *750.50 

31 

59 

•75025 

30 

60 

•75000 

Minute-*?. 




Distance. 


Difference 
in Height. 


•42858 

•42874 

•42888 

•42i)()3 

•42918 

•42933 


•42948 

•429(;2 

•42‘978 

•42992 

•43007 


•43023 

*43037 

•43052 

•430i;i; 

•43082 


•43>09(> 

•43111 

•43120 

•43141 

•43155 


•43170 

•43184 

•43199 

•43214 

•43228 


•43243 

•43257 

•4327:i 

•43287 

•43302 


Difference 
ill ll(‘ight. 


30 

29 

28 

2Y 

26 

25 


24 

23 

22 

21 

20 


IQ 

18 

17 

16 

15 


14 

13 

12 

11 

10 


9 

8 

7 

6 

5 


4 

3 

2 

1 

0 


Minutes. 


li 
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120 Deg. 


Minutes.j 

1 

Distance. 

Difference j 
in Height. 


1 

Minutes. 

Distance. 

Difference 
■ in Height. 


0 

•75000 

•43302 

60 

30 

•71240 

•43731 

80 

1 

•74075 

•4:5:510 

59 

31 

•74215 

•43745 

29 

2 

•74950 

*4:5:5:50 

58 

32 ; 

•74190 

•4.8759 

28 

3 

*74924 

•4:5:345 

57 

33 

•7410-1 

•43773 

27 

4 

•74899 

•43359 

56 

34 

•741:39 

•43787 

26 

5 

•74874 

•43374 

55 

36 

1 

•74113 

•43801 

25 

i 

6* 

•74849 

•43388 

54 

36 

•74089 

•43815 

24 

7 

•7482.3 

•48403 

53 

37 

•74002 

•4.8829 

23 

8 

•74798 

•4:5417 

52 

38 

•71037 

•43843 

22 

9 

•7477.3 

•4:55:52 

51 

39 

•74011 

•4.8857 

21 

10 

•74748 

•4:3440 

50 

40 

•73980 

•43871 

20 

11 

•747-22 

•43400 1 

49 

41 

•7.8900 

•43886 


j.*2 

•74()97 

•4:5475 

48 

J 42 

•739.85 

•43899 


13* 

•74072 

•4:5489 

47 

43 

•73909 

•4.8912 


14 

•74(;5(; 

•4:550:5 

46 

44 

•73H83 

•4.3927 


15 

• 

•74021 

•43518 

45 

j 

45 

•73858 

•4.8941 

■9 

16 

•74590 

•43533 

44 

46 

•73832 

•43955 

14 

17 

•74570 

•4.3517 

43 

47 

•73807 

•43968 

13 

18 1 

•74545 

•43501 

42 

48 

•73780 

•4.8982 

12 

19 

•74520 

•43.575 

41 

49 

•73750 

•43996 

11 

20 

•74494 

•43589 

40 

50 

•73730 

•44010 

10 

21 

•74409 

•4-500:5 

39 

51 

•73704 

•44024 

9 

22 

•74444 

•4:5018 

38 

52 

•73079 

•44037 

8 

23 

•74418 

•4:50:52 

37 

53 

•73053 

•41051 

7 

24 

•74:19:5 

•4:5040 

36 

54 

•73038 

•44065 

6 

25 

•74:508 

•4:5000 

35 

65 

•73002 

•44079 

6 

26 

•74342 

•4.5075 

34 

56 

1 

•7.8576 

•44093 

4 

27 

•74317 

•4:5089 

33. 

57 

•73551 

•44107 

3 

28 

•74-291 

•4:570:5 

32 

58 

•73.525 

•44120 

2 

29 

•7420G 

•4:5717 

31 

69 

•73 199 

•44134 

1 

30 

•74240 

•4:5731 

30 

60 

•73474 

•44148 

0 


Distance. 

Difference 
in fleiglit. 

jMinutea. 


Distance. 

Difference 
in Height. 

Minutes. 


59 Deg. 














APPENDIX No. III. 


'taqle for reducing distances and heights 

(CENTESIMAL DEGltEES). 


To find the distance or difference in height, multiply the numbers corre- 
ponding to the vertical angle in the respective columns by the generating 
number* 
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100 g. 


Angle. 

DiPtance. 

Difference 
in Height. 


Angle. 

Distance. 

Difference 
in Height. 


100*00 

i-ooooo 

*00000 

100*00 

100*50 

•00004 

•00785 

80*60 

•01 

i-ooooo 

*00010 

99*99 

•51 

*00004 

*00801 

•49 

•02 

1M)()()00 

•ooo;u 

•98 

•52 

•oooo:i 

•00817 

•48 

•03 

]*0()()O() 

•00017 

•97 

•53 1 

•oooon 

•008.3:1 

•47 

•04 

J •()()()()() 

•OOOOIl 

*96 

• 54 ! 

•OI'OO.'l 

•00848 

•46 

•05 

1M)000() 

•00079 

•95 

•65 1 

*00003 

•(108(14 

•45 

•06 

1-0()()()0 

*00004 

•94 

•56 1 

•0000-2 

•00880 

*44 

•07 

l-00()()() 

*00110 

•93 

•67 1 

*00002 

*00805 

•43 

•08 

1*()00()0 

•001-2(5 

•92 

•58 ! 

*00002 

•000 11 

•42 

•09 

1 •0001)1) 

•00111 

•91 

•59 1 

•OOOOl 

*00027 

•41 

•10 

1-00000 

*00157 

•90 

* 60 , 

*00001 

*00042 

•40 

•11 

1-00000 

•00175 

•89 

•61 1 

•OOOOl 

•()00.')8 

*39 

•12 

1-00000 

*001 ss 

•88 

•62 

•0!)001 

*00074 

•38 

•13 

1-00000 

•00201 

•87 

•63 i 

•00000 

*00000 

•37 

•14 

1-00000 

•00220 

•86 

•64 1 

•00000 

•01005 

•36 

•15 

1-00000 

•00250 

•85 

•65 1 

•00000 

•01021 

•35 

• 1 ^ 

•0000!) 

•00251 

•84 

•66 ; 

•0!)0S0 

•oio:i7 

•34 

•17 

•0000!) 

*00207 

•83 

•67 ! 

*OOOSO 

•01052 

•33 

•18 

•0!);)l)0 

•002S5 

*82 

•68 j 

•OOOSI) 

*01068 

•32 

•19 

•00000 

•0020S 

•81 

•69 

•oooss 

*01081 

•31 

•20 

•000!)0 

*0051 1 

• 80 j 

•70 

*00088 

•01 100 

•30 

♦21 

•OOO'OO 

•00550 

1 *79 

•71 ! 

*!)0!)SS 

•01115 

•29 

•22 

•OJI'O'OO 

•005 10 

•78 

•72 ' 

*!)1)!»87 

*011:11 

•28 

*23 

•!>!»0!»0 

•00501 

1 -77 

•73 

•!»00S7 

•01117 

•27 

*24 

-00000 

*00577 

•76 

• 74 ; 

•001»S7 

•01162 

•26 

ft ) 0*25 

•00000 

•Oo;;o5 

99*75 

100*75 ; 

*00080 

•01178 

99-25 

• 26 ~ 

*~«00‘>08 

•ooios 

-74 i 

To i 

*00080 

T)1104~ 

•24 

•27 

■oooos 

•(M(121 

•73 

*77 ! 

•00085 

•01200 

•23 

• 28 ; 

•OilOOS 

•001 10 

•72 

•78 i 

•0!)()85 

•01225 

•22 

•29 

•oooos 

•00 150 

•71 

•79 

*1)0085 

•01-241 

•21 

•30 

•oooos 

•00 171 

•70 

•80 

•00081 

•01257 

•20 

*31 

•00008 

•001S7 

- 69 " 


•00081 

•01-272 

•19 

•32 

•oooos 

*00505 

•68 

•82 

•00081 

*01-288 

•18 

*33 

•00007 

•0051 S 

•67 

*83 

•00083 

•01:101 

•17 

•34 

•0i)007 

*0055 1 

•66 

•84 ! 

•OOOS.’j 

•oi:uo 

•16 

*35 

•00007 

*00550 

•65 

•85 1 

•00082 

•013,35 

•15 

*36 

*00007 

*00505 

•64 

^* 86 “ 

*00082 

•0l,35l~ 

•14 

•37 

*00!I07 

•005SI 

•63 

•87 

•00081 

•01.366 

•13 

*38 

•0000(> 

*0051)7 

•62 

•88 

•00081 

•oi:i82 

•12 

•39 

•00!)0() 

•000 1;; 

•61 

•89 

*00081 

•01398 

•11 

•40 

•OOOOS 

*00028 

•60 

•90 

*00080 

•01414 

•10 

m 

•41 

•0O!)OG 

•00011 

•59 

*91 

*00080 

*014-29 

•09 

*42 

•OOOOG 

•0000,0 

•58 

•92 

•00070 

•0U15 

•08 

•43 

•oooor> 

•OO075 

• 5 ^ 

•93 

•00070 

*01 161 

•07 

*44 

*00005 

•oo(;i»i 

•56 

•94 

*00078 

•01 176 

•06 

•45 

*00005 

•00707 

•55 

•95 

*00078 

*01192 

•05 

*46 

•00005 

*00725 

~ -54 

•96 

*00077 

•01508 

•04 

•47 

•00005 

•0075^ 

•53 

•97 

•00077 

•01.V23 

•03 

*48 

*00001 

*00751- 

•62 

*98 

•0007G 

•015.39 

•02 

•49 

•OOOO'l 

•00770 

•51 

•99 

•00076 

•01555 

•01 

100*50 

•0000 t 

•007S5 

1 99*50 

101*00 

•00075 

*01571 

9900 


Pisljince. j 

DifferiMice ' 
in Height. | 

Angle. 


Distance. 

Difference 
in Height. 

1 

1 Angle. 
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101 ff. 



Distance. 1 

Difference j 

1 Angle. 

in Height. | 

loioo 


•oir)7i 

*01 


•01580 

•02 

•00071: 

•01002 

•03 

•00074 

•01018 

•04 

•0007:i 

•010.4.4 

•05 

•0007.4 

•01010 

-06 

•0007-J 

•01005 

•07 

•00072 

•OlOSO 

•08 

•00071 

•ODiOO 

•09 

•00071 

•01712 

•10 

•00070 

*01728 

•11 

•00070 

•0171.4 

•12 

•ooono 

•01750 

•13 

•00000 

•01775 1 

•14 

•oooo.s 

•01700 1 

•15 

•000IJ7 

•01800 i 

-16 

•00007 

•01822 1 

•17 

•00000 

•o18:;7 

•18 

•00000 

•Ol8.-).4 

•19 

•00005 

•oi8(;o 

•20 

•00005 

•01.S85 

~ *21 

•00004 

•01000 

•22 

• 0000:1 

•01010 

•23 

•0000.4 

•010.42 

•24 

•WOOOi 

•01017 , 

101-25 

•000)’»2 

•0100:*» 1 

•26 

•00001 

•01070 

•27 

•90000 

•01001 

•28 

•00000 

•02010 

•29 

•00050 

•02020 

•30 

•01)05S 

•02012 

^31 

•0005S 

•02057 

•32 

•00057 

•0207.4 

•33 

•00050 

•O2O80 

•34 

•00050 

•02101 

•35 

•00055 

•02120 

•36 

•00051 

•o2i:;0 

•37 

•00054 ' 

•02151 

•38 

•0005.4 

•02107 

•39 

•00952 

•0218:5 

•40 

•00052 

•02108 

•41 

•00051 

•02214 

•42 

•00050 

•022.40 

•43 

•00050 

•02210 

•44 

•00040 

•02201 

•45 

•00048 

•02277 

•46 

•00018 

•0220.4 

•47 

•00017 

•02:108 

•48 

•00040 

•02.424 

•49 

•09045 

•02.410 

101-50 

•00015 

• 02:555 


Distance. 

Difference 
in Height. 


9900 

98-99 

-98 

-97 

•96 

•95 

”•94 

•93 

•92 

•91 

•90 

^89 

•88 

•87 

•86 

•85 


•84 

•83 

•82 

•81 

•80 


•79 

•78 

•77 

•76 

98-75 

.74 

•73 

•72 

•71 

•70 

~~-69 

•68 

•67 

•66 

•65 

-64 

•63 

•62 

•61 

•60 


i 


•59 

•58 

•57 

•56 

•55 


•54 

•53 

•52 

•51 

98-50 


Angle. 


Aiigl'’. 

lof^d 

• 51 ! 

•52 1 
•53 I 
•54 : 
•55 I 

-56 ; 
•57 1 
•58 
•59 
•60 

-61 j 
•62 ! 
•63 
•64 
•65 , 

-66 
•67 i 
•68 j 
•69 
_-70 

*71 
•72 
•73 
•74 

101-75 
•76 

•77 

•78 

•79 

•80 

•82 
•83 
•84 
•85 

•86 
•87 
•88 
•89 
•90 



Distance. 

Difference 
ill Height. 


•00015 

•02.455 

98-50 

•00044 

•02.471 

•49 

•0001.4 

•02.487 

•48 

•000 12 

•02402 

•47 

•00!) 12 

•02118 

•46 

•00041 

•021.41 

•45 

•00010 

•02150 

•44 

•000:50 

•024(55 

•43 

*000.48 

•02481 

•42 

• ooo : 5 S 

•02107 

•41 

•000:57 

•02512 

•40 

• ooo : 5 (> 

•02528 

‘•39 

• ooo ::5 

•025 1 1 

•38 

•001 >.‘5 1 

•02550 

•37 

• into.'ll 

*02,575 

*36 

•000.4.4 

•02501 

•35 

•000.42 

•02(50(5 

•34 

•000:51 

•02(522 

•33 

•000:50 

•02(5:58 

•32 

•000.40 

•02(554 

•31 

•00020 

•02(5(59 

•30 

•00028 

•02085 

• -29 

•90027 

•02701 

•28 

•0002(5 

•0271(5 

•27 

•00025 

•027:52 

*26 

*00025 

♦02748 

98 - 2 l > 

•00021 

•02704 

-24 

•0002.4 

•02779 

•23 

•00022 

•02705 

•22 

•00021 

•02810 

•21 

•00020 

•0282(5 

•20 

•00010 

•028 12 

19 

•00018 

•02857 

•18 

•00.417 

•02874 

•17 

•00017 

•02.880 

•16 

•0001(5 

•02001 

•15 

•00015 

•02020 

-14 

•00011 

•020.4(5 1 

•13 

•0:101:5 

•02051 

•12 

•: iooi 2 

•020(57 

•11 

•00011 

•0208.4 

•10 

^00010 

•02008 

•09 

*00000 

•0.4011 

•08 

•00008 

• o : 5 o:;o 

•07 

•00007 

•0:104 (5 

•06 

•0000(5 

•0.40(51 

•05 

•00005 

•()4077~ 

•04 

,•00001 

•0.400.4 

•03 

•0090.4 

•0.4108 

•02 

•09002 

•0.4124 

•01 

•90001 

•04140 

9800 

Distance. 

Difference 
in Height. 

Angle. 


9Sg. 
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102 .9. 


Angle, j 

Distance. 

Difference 
ill Height. 


Angle. 

Distance. 

Difference 
in Height. 


10200 

'Wimi 

•0.41 10 

98-00 

102-50 

•1)1).S40 

•0.4024 

97*60 

•01 

•Ji'lliOO 

•041 '>7) 

87*99 

•51 

•ODSlf) 

•o.4o;;o 

•49 

•02 


•o:;i7i 

•98 

•62 

*1)1).^ 1.4 

•o.4or).i 

•48 

•03 

•flltSDS 

•0:!1.S7 

•97 

•53 

•01)S12 

•o;;i)7o 

•47 

•04 


•0.4-J0-2 

•96 

•54 

•DDSll 

•O.40S0 

•46 

•05 


•04218 

•95 

•55 

•1)‘)S40 

•OlOOl 

•46 

•06 1 

•DO.SD;’:) 

•0:‘.241: 

•94 

•56 

•1)1)S.4S 

•01017 

•44 

•07 


•0.4211) 

•93 

•57 

•1)1)S.47 

•040.4,4 

•43 

•08 

•DDSOil 

•042(:.-> 

•92 

•58 

•1)1).S40 

•040 IS 

•42 

•09 ; 


•0.4281 

•91 

•59 

•1)1)S4.5 

•04001 

•41 

•10 1 

•DOSDl 

•0.421)i; 

•90 

•60 


•OlOSO 

•40 

Vll 1 


• 04 :; 12 

•89 

•61 

•1)1)S.42 

•0400.4 

•39 

•12 1 


•04428 

•88 

*62 

•ODS.’H 

•04111 

•38 

*13 

•n!>.ss‘S 

•0.4.4 1.4 

•87 

•63 

•1)!).'^21) 

•01127 

•37 

•14 

•1I!)SS7 

•o;;4.“.i) 

•86 

•64 i 

•l)l),s2.S‘ 

•01142 

•36 

•15 1 

•liiis.si; 

•0.)47,'> 

•85 

•65 

•l)l).s27 

•011.4S 

•35 

•16 1 

•‘•itSKo 

•0.441)0 

•84 

*66 1 

•I)l).s2»> 

•04174 

*34 

•17 1 

•‘I'.issi- 

•O.llOO 

•83 

•67 1 

*1)1 )S2 1 

•oilso 

*33 

•18 1 


•04122 

•82 

•68 1 

•l)l).s24 

•01205 

•32 

•19 1 


•0.4 1.47 

•81 

•69 1 

•1)!)<S22 

•01220 

•31 

•20 

•jiDysi 

•041.V4 1 

*80 

•70 i 

•I)1)S20 

•01240 

•30 

•^1 


•0.4 101) 

• 79 ^ 

•71 i 

•DOSll) 

*012.42 

*29 

•22 

•l»!ts7.S 

•0.418 1: 

•78 

•72 1 

•l)l).slS 

•012)‘)7 

•28 

•23 

•1)!I<S77 

•o;;.4()o 

1 -77 

•73 i 

•DDSIO 

•012S4 

•27 

•24 

•l)l).s7(; 

•0.4,") Ml 

1 -76 

•74 

•DOS 1.4 

•04201) 

•26 

102-25 

•i)i)<s7:i 

•0.>.")41 

1 97*75 

102-75 

•DO.Sl 1 

•01.41 1 

97-25 

•26 

*J)!>S71- 

•0.4.-. 17 

1 ’ *74 

•76 

*1)1)S12 

•04.440 

•24 

•27 

•‘i:)n7:{ 

•O.mO.4 

•73 

•77 

•DD-Sil 

•01410 

•23 

•28 

•!>i).S72 

•0.!:)78 

•72 

•78 

•ODSOl) 

•04401 

•22 

•29 

•1>I»S71 

•04,')1) 1 

•71 

•79 

•1 ID, SOS 

•01477 

•21 

•30 

•i)lKS70 

•04(;i() 

•70 

•80 

*1)1)S07 

•01404 

*20 

^•31 

•DDSOS 

•o.;);2.'> 

•69 

•81 i 

•1)1 /SO.") 

•Olios 

*19 

•32 

•lK)Si;7 

•0,1011 

•68 

•82 

•ODSOl 

•01121 

•18 

•33 


*040.') < 

•67 

•83 

•Oll.SOO 

•01410 

•17 

•34 


•().4«;72 

•66 

*84 

•DDSOl 

•04 1.4.4 

•16 

•35 

•liD.Sdl 

•04088 

•65 

•85 

•DDSOO 

•01171 

•16 

•36 


• 0.4701 

•64 

•86 

•DDTDS 

•044S»; 

•14 

•37 1 


•0.4711) 

•63 

•87 

•1)1)71)7 

•01502 

•13 

•38 

•IM^.SCO 

• 0 . 47 .),') 

•62 

•88 

•1)1)71»<) 

•015 IS 

•12 

•39 

24isr)i) 

•047.'. 1 

•61 

•89 ! 

•1)1)71)1 

•04,4:’.4 

•11 

•40 

•‘.ii>sr)8 

•o.470t; 

•60 


•1)1)71)4 

•04.410 

•10 

•41 

•!):)s:)7 

•0.1782 

-59 

*91 j 

•1)1)71)1 

•04.405 

•09 

•42 


•0.471)8 

•58 

•92 

•1)1)71)0 

•O45S0 

•08 

•43 


•0.4S1.4 

•57 

•93 

•1)1)7SS 

•0450)5 

•07 

•44 


•0.4821) 

•^6 

•94 

•1)1)7S7 

•01012 

•06 

•45 

•I)I)8.V2 

•048 14 

•55 

• 95 * 

•1)1)7 SO 

•04027 

•05 

-46 

411)8:) l 

•04800 

•54 

-96 

•l)l)7Sl 

•04)54.4 

•04 

•47 

•i)i)8:){) 

•0.4870 

•53 

•97 

•1)1)7S:; 

•01)551) 

•03 

•48 

4)1/818 

•0.481#2 

•52 

•98 

•1)1)7S1 

•01)574 

•02 

•49 

•1)1)817 

•0.41)07 

•51 

•99 

•l)l)7so 

•04)500 

•01 

102*50 

•1)1)8 ir> 

•041)24 

97-50 

103-00 1 

•‘J1)77S 

‘04705 

9700 


Distance. 

Diffori’iice 
in Height. 

Angle. 

1 

Distance. 

Difference 
HI Heiglit. 

1 Angle. 
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103 ff. 


Angle. 

Distance. 

DiflFerence 
iu Height. 

1 

Angle. 

Distance. 

DilTorence 
in Hciglit. 


103-00 


•01707 

97-00 

103*50 

•oooos 

•0.74 S7 

96-50 

•01 

•99777 

•0-1721 

96-99 

• 61 * 

•90000 

•0,7502 

•49 

•02 

•99777) 

•017:‘>7 

•98 

•52 

•0009.") 

•055 IS 

•48 

•03 

•99774 

•04772 

•97 

• 53 : 

•0000.1 

•07)7)94 

•47 

•04 

•0977'J 

•01708 

•96 

•54 

•0000 1 

•05510 

•46 

•05 

•99771 

*01781 

•95 

•55 

•oooso 

•05505 

•45 

•06 

•!M)7(;0 

*01700 

•94 

•56 ' 

•OOO.'^.S 

•O55.S0 

•44 

•07 


•01817 

•93 

•57 

•oooso 

•0.7500 

•43 

•08 

•oiJ7r)(; 

•04 8:11 

•92 

• e 58 

•oo<;si 

•07012 

•42 

•09 

•yj)7(;r> 

•oisir, 

•91 

•59 1 
•60 ; 

•000S2 

•0.7i;27 

•41 

•10 

•yt)7(;:; 

•0 1802 

•80 

•ooosi 

•0704;; 

*40 

•11 

•997(iJ 

•01877 

•89 

•61 1 

•OOImO 

*()707S 

.•39 

•12 

•997(10 

*oi8o;; 

•88 

•62 

•00077 

*0.7(;7 1 

•38 

•13 

•9977)9 

•OlllOO 

-87 

•63 

•0007."> 

•07000 

•37 

•14 

•9977)7 

•01021 

•86 

•64 ! 

•00074 

*0.>705 

•36 

•16 

•9977)7) 

•010 10 

; -85 

•65 1 

•00072 

•07721 

•35 

•16 

•9977> L 

'() 1070 

•84 

•66 

•00070 

*0.7 7: ;7 

•34 

•17 

•997d^2 

•01071 

•83 

•67 

•OOOOxS 

•07772 

•33 

•18 

•9977)1 

•04087 

•82 

•68 

•ooih’.o 

•o77);s 

•32 

•19 

•99749 

•07oo;t 

•81 

•69 

•00001 

•o77s;; 

•31 

•20 

•1)^7 IH 

•07018 

•80 

• 70 : 

•oo);(;;> 

•0.7700 

•30 

•21 

•l)l»71i; 

•o7o;u 

•79 

t -71 

•ooiwii 

•07s 17 

,•29 

•22 

•1)07 1 1 

•07010 

•78 

•72 i 

•ooo;)0 

•o.7s:;o 

•28 

•23 

•997 iO 

•07()07 

•77 

•73 

•000.77 

•07S10 

•27 

•24 

•i*971t 

•07081 

•76 

•74 

•OOl 

•o.7s(;i 

•26 

; 103-26 

•1)1)710 

• 0.700 0 

! 96*75 

103-75 

•oixw).*; 

•0.7H77 

96*25 

• 2 ^ 

•!)07;5S 

•07112 

1 "-74 

*76 ; 

1 -000.72 

•0.7S!);; 

•24 

! -27 

•i)i)7;i7 

•07128 

-73 

•77 i 

1 -000.70 

•0700S 

*23 

•28 

•i)j)7:i:) 

•071 1;; 

•72 

•78 

, -000 iS 

•0.7024 

•22 

1 -29 

•i)i)7;i;i 

•07170 

•71 

•79 i *000 o; 

•o7!>:;o 

•21 

1 -80 

•oi)7:;'j 

•07174 

•70 

•80 j 

1 *00011 

•o.»l>,75 
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APPENDIX No. IV. 


TABLE FOR REDUCING CENTESIMAL GRADUATIONS 
TO SEXAGESIMAL, AND VICE VEBSA. 



APPENDIX IV. 


Table forKeducinq Centesimal Graduations to Sexagesimal, 


AND YWE YEIISA. 




40-00 

50-00 

60-00 

70-00 

80-00 

00-00 

100-00 


Sexagesimal 

Graduations. 

Equivalent In 
Centesimal 
Graduations. 

Seconds. 

9- 

1 

0-00031 

2 

0-00062 

3 

0-00093 

4 

0-00123 

5 

0- 001 54 

G 

0 00185 

7 

0-00216 

8 

0 00-247 

9 

0-00278 

Minutes. 


1 

001852 

2 

0*03701: 

3 

0*07550 

4 

0-07407 

5 

0*09259 

G 

0*11111 

7 

0-1-2963 

8 

0-14815 

9 

0-166(57 

Degrees. 

9- 

1 

1*11111 

2 

2*22222 

3 

3*33333 

4 

4*44444 

5 

5-.5555G 

G 

0*0)0007 

7 

7*77778 

8 

8*88889 

9 

10*00000 

10 

11*11111 

20 

22 •22222 

30 

33*33333 

40 

44 444 44 

50 

55*55550 

GO 

00*00007 

70 

77*77778 

80 

88*88889 

90 

lOO'OOOOO 

100 

111*11111 

1 
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MECHANICAL ENGINEERING, ETC. 


THE MECHANICAL ENGINEER'S POCKET-BOOK. 

C'omprisin^ Tables, I'ormulae, Rules, and Lata* A Handy l^ook of Reference for 
Daily Use in Engineering IVactice. By 1^ Kinneak Clark, M Inst. C.E. 
TTfth# lulition, thoroughly Revised and Enlarged JR' H IT. P Powles, 
A M 1 C" 1C, M l.AI.E Small 8 vo, 700 pages, bound in flexible leather cover, 
rounded corners . . \ Just Published. Net 6 /- 

SUMMARY OF CONTENTS, * 

Ma'ihkmath \L Tahlks --Mkasurkmknt ok SeRi ^c'hs AND Solids -- English Wkights and 
Mi< AsL'KKs — Ekknch Mu'kk' Wkigiits and Mkasurks - -F(>KhiGN Wkights and Measures. — 
Monk\s.—Si’ 1 i ii-ic (IKAV^^^ , Weight and Volume. -Manui'Acturkd Metals.— Steel Pipes. — 
Bolfs and Nuis - Sundry Articles in Wrought and Cast Ikon, Cuf'I’er. J5r\ss, Lead, Tin, 
ZiNl SrRl'N(,lH Ob M \TKKIALS ---S l KE^f^TTH OK TlMllK R.— S I KKNG TH (H CasT I RON.-- STRENGTH 

OK Wroik.hi' Iron -iS'i kkn(t1h ok Sti:el — Tensile Strength okCoi*i*er. Lead, eic. — Resistance 
OK Stones and other Buildin(i Materials. — Riveted Joints in Boiler Pla tes.— Boiler Shells. 
— Wire Roeks and Hi mf Kofes. — Chains and Chain Cables - 'Framing.- Hardness ok Metals, 
Allots and S tones -- L miouk ok Animals — Mechanical I^kincifles. --Gravity and Fall of 
Bodies -At ( i ek rating and Retarding Forces. — Mill Gearing, Shaktini;. itr.— T ransmission 
OK Motive Pom er. -Heat.— Combustion • Fuels — Warming, Ventilation, Cooking Stoves. — 
Steam. Sti-am F'.nc.inks and I^oileks — Railways —Tramways. — Steam Shifs. — Pumping Steam 

KNGiNr.S AND I’UMFS.-CoAL Gas, GaS ENGINES, &(' -AlR IN MoTION -CoMFRESSEl) AlK.— HOT AlR 

Ungines Water Power. — Sfeed ok Cutting Tools.- -Colours. — Electrical Engineering. 

“ Mr. Cl. irk inanitvsts what is an innate perception of what is hkelv to be useful in a pocket-book, 
and he is nsillv unnv.illed m the art of condensation. It is very diflicult to hit upon any mechanical 
en^uneeiinf; subject concenunjsj which this work supplies no information, and the excellent index at the 
end .idds to its utility. In one word, it is an exceedinjjly handy and efficient tool, possessed of which 
the t‘n}4:meer will he saved many a wvansome calculation, or yet more w’earisomo hunt tlirouijh various 
text-hooks and treatises, and, as such, we can he.irtily recommend it to onr readers "---The Ent^ineer, 

• “ It would he loiiiid difficult to compress more matter wdthm a similar compass or produce a book ' 
of 700 pa^es which should be more compact or convenient for pocket reference. , . . Will be 

appieciateil by mech.imcal engineers of all classes.” — Practical Enf^mcer. 


A 
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CA'OSBY LOC/^IVOO/) C- *SCW'S CAl'A I.OGU E. 


THE MECHANICAL ENGINEER'S REFERENCE BOOK* 

For Machine and lF)iler ('onstriiction In Two Parts Part I General 
KNG iNEERiNci J )ata i'ai't II IF)n.EK ('oNsTHUCTioN With 51 I’latcs and 
nuinerous Jlluslrations I'iy Nelson Foi^ey, M I N A Second Edition, Revised 
throughout and inuch Ihdartjjed Folio, half-bounf?l . Nel £3 38. 

PART I. Mkasi'RKS — C'iK('UMi hRKN< 1- s AND Aukas, cScc , Syi’AKKs, Ctmks, Porirni Powkks. — 
Squark and Cuhk Ron I s — Si;Ri-ArK oi- "I'i uks — R i,c'n*Rof. als - LooAKri iims. -Mknsukation. — 

Sl'liCIMC CiKAVITIKS AND WkK.H 1 S.~\VoKk AND PoWI.R -Hi \ T. -0)M lU'S'I ION.- ExPAN.SION AND 
CONTRAC/IION -lixi'ANSION OI- (lAShS. S 1 1C \ M StAI K. FoR( hS -G U A V IT A I'D )N AM) ATTRACTION. 
— Motion AN'D C'oMi’UT AT ION or Ri<sbrriN«; lunu rs -At ccmm a im) Work — Ci-ni kk and Radius 
OF Gyration. Momi.nt ot' Inikiia C knirk ot ()s( halation. Kik(iricit\. Sikkngth of 
Matkriai.s — Klastk iin T ks T .Shkkts ot Mktais lotit i ion.— Transmission ot Power — 
Flow of IaQUiDS.--lM.«)W ot Gases Air Pumps, SritiAti- (.'on'dknsi- rs, iScc — S pki d ot Stka.m- 
SHiPS. — P ropel]. KR s C'citini'. 'Poms - pLANtiTs -Coppi R Suteis and 'ruHFs -St'REWS, Nut s, 
Bolt Heads, tScc - Recipes and Mist i ei.amous Mxtier — W ini Dl.VGiRAMS i-t)K Valvk-Gicar, 
Belting and Ropes, I)iscn\Rc»T \M) Si.t iton Pipes, Screw Propeeeers and C'opitcr Pipes. 

PART II Treating or Power ot Boiei rs --Hsfi ul Kaiios. -Nou s on C'ons i ruc iton. - 
CvLiNDRicAi. Boiler Siii-ees - C'lia ui \k Furnaces.- Flat Piaies - Si a\ s - (orders -Screws. 
— Hydraulic Ttsis. -I^ivei ing - Don i:r SEiriNo, Chi.mnias, and Mountinos -Fuels, &c — 
E.vamplI' s t)i* Bou-ers AND Speids oi- Sij AMsini's. Nominai and Normal IIorsk I’owT r — With 
DIAGRAMS l OR all Bt)n.EK (' \Et uea i ions and I)kawin(.s oi- many Varieiies tJT Boilers. 

“ Mr. P'ol('\ IS well htU'd to roinpilt' such -i uoik. Tht* th.iKM.iins arc a KUCAt ft atnre of the work. 
It may be stattsl tJiat Mr. I'olcy li.is protliictsl a volume whicli will undoiibtetlly fiiltil the dcsiie of the 
author and became indispi usable to all nitchanjcal < ugiueers ” -Mai me ICn^incei. 

“We have carefully ex.uuined this work. <unl i)ionouuce it a most i xct Ihiit rtfcucnce book for the 
use of marine (Tigiiieers Jaiiinal oj Aiiieitutn Society of NaViil Km^inceis 

TEXTBOOK ON THE STEAM ENGINE. 

With a Supplement on Gas Eno.inks, dnd I’art JI tiN Heat J^N(hnes, J-Iy 
T M. CiooDEVK, M A , Parristcr-at-Pn\v, Prolessor of Mechanics at the Royal 
Collejii^e ot Science, London , Author of “ Tlie Frinciplcs of Mechanics,” “The 
Klenients of Mechanism,” tS:c Injurtemith ICdition ('rown Svo, cloth . 6 /- 

“ Professor Gtiodeve h.is ^iven ns .i tis ,itisc on th(‘ sttMin t'n^int', which will bt'.u ceinpatisori with 
anythiiif^ writlt'ii by llu.xh'y or Ma.wvtll, .iml we can award it im lii>;l)cr j'laist -haii^iiuei 

“ Mr. (Jootleve’.s t('\t-book is a woik of which every >o ui^ eii^pnt'er should possess himself.” — 
Mtntuf^ Juuf ital. 

ON GAS ENGINES. 

With Appendix descril)in^( a Recent Jui^^ine with Tube J.(;niter P)y T M 
Goodevk, M a Crown Svo, cloth 2/6 

“ Like all Mr. CioodcAc’s writing'', tin present is no i xceptioii in point of ^^('m ial exci lleiicc. It is 
a valuable little volume.” -Methanual Wodd, 

GAS AND OIL ENGINE MANAGEMENT. 

A Practical CHiide for Lsers and Attendants Pcin^^ Notes on Scdcction, 
Construction and Working. By M i’owis J5 ale, M.I.M.IL Ciown Mvo, 
cloth .... ... i /?Ls/ l^ublnhed Net 3;'iS 

THE GAS ENGINE HANDBOOK. 

A Manual of U.scfiil Information for the Designer and the J^higineer By 
E. W Roberts, M IC. With 40 full page luigravings Small l^'ca]). <Svo, 
leather Net * 8/6 

A TREATISE ON STEAM BOILERS. 

Their Strength, Construction, and Economical Working By R. Wilson, CZ h. 
F'ifth Edition 121110, cloth ......... 6 /- 

“ The bist treatise that has ever bi en j)ubhshe<l on su am buileis.” — Kiif^incei. 

THE MECHANICAL ENGINEER'S COMPANION. 

Of Areas, Circumferences, Decimal Equivalents, in inches and ieet, millimetres, 
squares, cubes, roots, cScc , Strength of Bolts, Weight tjf Iron, Ac , Weights, 
Measures, and other Data Also ITactical Rules for iLiigirie IToportions. By 
R. Edwards, M Inst C F' Fcap 8vo, cloth . . . . . . 3/© 

“ A very useful little volume. It cuiitaiiis many tables, classified data and menioianda, geiier illy 
useful to engineers • Enf^meer 

“What It jirofcsses to be, ‘a hamly office companion,’ giving, in a succinct form, a variety of 
information likely to be required by mechanical engnieei.s in their everyday office w'ork ” — Natuie. 



MECHANICAL ENGINEERING, 5 


A HANDBOOK ON THE STEAM ENGINE. 

With especial Kefercnce to ^niall and Medium-sized ICn^incs For the Use of 
Engine Makers, Mechanical Draughtsmen, Engineering Students, and Users of 
Steam Power Dy Herman Hakukk, (' I'h Translated from the Herman with 
Additions and Alterations, by H. H [* I’owr es, A M J (.' K , M I M E. Third 
Edition, I\c\ ised With fiearly i,ioo Illustrations Crown^8\o, cloth Net 7/6 

“ A ]U‘t feet enryclopa'di.i of the ste.ini entente and <I( t.nis, and ono w Inch iiiiist t-ake a pennanent 
place in i-niKli'^h di .iwmj^-ofhct s and \vf>ikshoi)s ” J lun fUKin I'nilet n-}]iiihc) . 

“ This is an t xcelh nt book, .ind should lx in the Iniinls of ,dl \% ho rii e intoK storl in tin* construction 
and design of nu diuin-si/c d stationary ( jif'ines ... A c.indiil study of its contents .ind the arrailge- 
inenl of the sections Usuis to tlu' ctinclnsion that then- is ])tol)abl\ no <nher book like it in this country. 
The volume anus at showing the lesults of piactical exptru nca , and it ctrtainl> may claim a complete 
achievement of this idea Niituic 

“ ddiere can be no <iuestion as to its value. We cordially eoiniiu nd it to .ill concernetl in the 
design and construction ot the steam (‘ngiiu'."- Mcihanual Woild. 

BOILER AND FACTORY CHIMNEYS. 

Their Draught- 1 ’ower and Stability With a Chapter on Li<;htniii‘^ Condiatoys, 
]^y Eoeekt Wilson, A.l C 1*2 , Author ot “A Ticatise on Steam l^^oilers,” 
Crown (Svo, cloth ... ..... 3/6 

“A valuable coiitnhiition to the httiatnrc »ifstu ntitic bmhliiig ” - The lUtihio. 

BOILER-MAKER'S READY RECKONER & ASSISTANT. 

With 12 \amplcs of ITactit'al Geometry and d'emplating, for the Use of IMaters, 
Smiths, and Ki\eters F>y John ('ourtnev, Edited by D K Clark, M I.C E. 
Fourth Edition, .|8o pp , with no^lllustrations Fcap 8vo, half-bound . 7 /- 

“ No workman or appri nlici* should be without this botdv lion I nule (auuUii. 

REFRIGERATION, COLD STORAGE, & ICE-MAKING. 

A Fractical Treatise I’m the Art and vSciemeiof Refrigeration Isy A j Wallis- 
Tavler, a M Inst (' 12 , Author of " Ivefrigerating and ke-makiiig Machinery.” 
Goo pp With 3(')o Jllustratioiis Alediiim 8\o, cloth . iVrM 5 /- 

“Th(' amhoi Ims to be congi.itulated on the completion and ])iodiiction of such an important 
work, and it c.innor tail to ha\e a l.irge bod\ ot i e.idei s, loi it leaves out nothing that w ould in any 
way be ot v.ilin to those inteiested in the sub|« et ” 

“ No one w liosj- duty it is to liandle the mammoth jua serving inst.illations of tht^sc' latter dtiys can 
attord to be wiihoiii this valuable book ” lletiihl. 

THE POCKET BOOK OF REFRIGERATION AND ICE- 
MAKING FOR 1903. 

Edited by A j Wallis-Ta'i lek, A.M Inst C 12 . Author of " Refrigerating and 
Ice-^naking Machinery,” \c. Small ciuwu 8vo, cloth 
, ljust PuldiAied. Net 2/6 

REFRIGERATING & ICE-MAKING MACHINERY. 

A Descriptive 'I'reati.se for the Use of Persons Fmploying Refrigerating and Ice- 
Making Installations, and others Uy A | Wallls-Tavlicr, A M Inst.C E. 
, Third Edition, Enlarged C'rown 8vo, cloth . . . . . 7/6 

“ Practical, i xjdicit and iirotus<-l\ illiistrated.” — Ucmld. 

“ Wt‘ rectjmmi^ul the book, which givts tlu* cost ot vaiious systems and illustrations showing 
d( tails of parts of m.ichiiu i y and geiiei.d .nrangements of complete installations ” — Jiutldcr. 

“May be recoinim'nded .is a nsetnl desciipiion of the niachineiv, the processes, and of the 
fact.s, hgiires, and tabiil.iti'd physics ot letiigt rating. It is one ot the best cuiniulations on the 
subject.”— Abigi/u’C/. ^ 

TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultivation 
of the Tea Ldaiil and the Preparation of Tea for the Market. By A. J. Wallis- 
Tavi.er, A.M. Inst.C E. NIediiim 8\o, 46S pp. With 218 Illustrations. 

Net 25 /- 

“ When loa planting was hist introduced into the Biitish possessions, btth', if any, piachinery was 
employed, but now its use is almost imiveisal. 'I his volume contains a very full account of the 
machinery iieci'ssary tor the jiroper oiitht of a faettu y, and also a description of the processes best 
carried out by this inachinei).”— /tmrim/ Society oj Aits. 
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CROSBY LOCKWOOD SOM'S CATALOGUE. 


ENGINEERING ESTIMATES, COSTS, & ACCOUNTS, 

A Ciuide to C'ommercinl Jui^^incorin^^ With mvneroiis Examples of Estimates 
and ('osts of Millwri^dit Work, Miscellaneous Productions, Steam lui^ines and 
Steam Boilers, and a Section on the Preparation ot Chists Accounts. J>y A 
Gknkual M \n\(;er. Second Edition 8vo, cloth . 12 /- 

“ 'I'his IS ail o.\( t^ll('iit .mil M-ry iisi ful houk, cov- im>; siibii'cl matter in const.'mt requisition in 
every factoiy and vvorkshu]) . . . 'J'he book is inv.iluable, not onlv to the >01114; i nf^inecr, but also 

to the estun.iti* iliqiartnu iu of ev('r> woiks.” —Jlitil.ici 

“ We acroi d the woi k nnqii.ddiid j>raist . The mtoiniation is ,‘iivt‘n in ,i ])l.iin, stiMif;htfot ward 
mannei, and burs throiu;iu)Ut ovidonee of thi' intimate practical .icqnaintanco ol the author with 
every phasi' ol comniiucial eiq^inei 1 nif;.” —UtrAu/mw/ 

AN ELEMENTARY TREATISE ON HOISTING 

MACHINERY. 

Inchidin.i; the Islcments of Crane ('onstrnction and descriptions of the various 
Types of Cranes in usti P)\ (osEiui Hoknkr, A.M.l M.E., Author of " Pattern 
Makiiii^" and other works. Illustrated w'ith 215 Euf^ravin.ijfs. cSvo. cloth. 

1 JuA Published Net 7/6 

PATTERN MAKING. 

A Practical Treatise, embracin;^ the ^lain Types of Isn.t;ineerin,Lj Construction, 
and includiii;:; (iearin^^, Ihi^ine Work, Sheaves and Pullevs, I’ljies aiut Columns, 
Screws, Machine Parts, Pum]>s and (docks, the Moulding; of Patterns in Loam 
anti (dreensand, i'EtimatiU'; the Wei^^ht of ('astin^s, Ac Pv joshpn (i IIoknkr, 
A M I M IL 'I'hird ICdilion, ICnlari;etl With qSli Jllustrations (‘rown iSvo, 
clotli . ..... ...... Net 7/6 

“ A well-\\ ritten technical jtuuh , eMileiitb wiitten b\ .1 man who imdristands and h.i^ [iiaciised 
wdi.tt he has wiitnn about . \Vr rordialls i< n/inuu nd it to i Uf^inei'i'in;,^ studi nts, Noting 
jonrne>men, .md olhi 1 s di sii ous ot bi'in;; imtiaird into tlio mvsti 1 10s ot paltei n makiiu; " - lUuldc} 

“ An ('xcelleiit vadc uwi um for llie aiipicntice w ho d- siichto become masti r of his tiade.”— 
Mechunu . 

PLATING AND BOILER MAKING. 

A Practical 1 handbook for Workshop (’)pei,iiions Py |oski'ii (j Hokner, 
A M I M.E pSo pp , w'lth 33.S Illustrations Crown S\o, cloth . 7/6 

“ This work is ehaiacti iisi d bs that i vidcnce of clos. acquaint. inci with woikshop lurthoiK which 
will render tlu- book i xi eedm^l) .icei pt.d)l<‘ to tlie pi.ictir.il liaml We ha\ e no hi sii.ilion m coin- 
inondiiiK tlie woi k .is <i ser\ ice.dile .md pi.ictic.ii handbook on ,i subp < l n\ Inch has not Iniiu 1 to 1 ec.eived 
much .itlention from tho.se qualilu d to d< al with it in .1 satist.ictm > m.inntt " - McAidniml ll'e//d 

TOOTHED GEARING. 

A Practical flandhook for (.)ftices and W'orkshops Jiy ] Hormli^, A M,I M E 
With 1S4 Illustrations ('rown .S\o, cloth . 6 /- 

“Wegivi tlie book OUT iinijii.ililiod piai-:.!' for ns ihoioni^hm ss ot tiiMinunt and ri comnu iid it to 
all interesti'd as tlu* most [U'.ictical book on tin. sulqi < t >et \\Iltt^ n. ’ - Mit/idtiii ill W'dihl 

MECHANICAL ENGINEERING TERMS 

(Lockwood’s 1 )ictionary of), h'.mbiacini; those curnmt in the Jfrawmg Office, 
Ikattern Shop, Foundry, E]tting^ d'urning. Smiths', and lioilm* Shops, Ac , Ac 
Comprising upv/ards ol h,ooo Definitions Isdited bv ). (i JIor.ner, A M.I M 
Third Edition, Ke\ised, with Additions (h*own 8 no. cloth Net 7/6 

"Just the suit of liandy dn tionai) UMjimod b> tin- n.iii'uis ir.nlos < ngagi d in nu (dianical < ngineer- 
ing. Tho practic.il ( ngmeei mg impil w ill lind the book of gi i at n ,dne m In', similes, .md e\ 1 1 > toreinan 
engineer and nieelianic sliould have .1 cop> JiiiiLlui'; A'r.vN 

MOTOR CARS OR POWER CARRIAGES FOR COMMON 
ROADS* 

By A. J Walijs-Tavi.er, A M Inst C E Anthor (;f “ Modern Cycles,” Ac. 
212 pp , W’ith 76 Illustrations (h'own cS\o, cloth 4-/6 

“The book is clearly expirsstd thionghoiu, and is pmt the soil of N\oik tliat an engineer, 
thinking of turning Ins attention to motor-cairiage woi k, wouhl do well to le.id ,is a pn, iniiniary to 
Starting 0 ])eratiuns.”- —Euginet'; mg. 

AERIAL OR WIRE-ROPE TRAMWAYS. 

Their Construction and Management. By A. J Wali.is-Tayi.er, A M Inst C E. 
With 81 Illustration.s Crowm 8vo, cloth 7/6 

“ This is in its way an excellent volume Without going into the innmli.r of the sul))ect, it yet 
lays before its re.iders a very goo<l exposition of the vaiioiis systems of lopi tr.insmission in use, and 
gives as well not a little valuable inforniaiioii about their w’orkmg, nqiair and management. We can 
safely recommend it as a useful general treatise* on the subject."— - 7 Vic Juif^incci. 
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MECHANICAL ENGINEERING, .S-r. 


A^IAL NAVIGATION. 

A J ’radical Handbook on <he Construction of Dinj^dblo Balloons, Aerostats, 
Aeroplanes, and Aeromotors. By Freoerick Walker, C F , Associate Member 
of the Aeronautic Institute. With 104 Illustrations Larj<e Crown 8vo, cloth. 

STONE-WORKING ‘MACHINERY. • 

A Manual dealin;^ with the Rapid and Economical Conversion of Stone. With 
Hints on the Arrangement and Manaj»ement of Stone Works By M, Bowis 
Balk, M 1 M E Second Ivdition, Enlarged, ('rown 8vo, cloth . . 9 /- 

“ Thf l)iK)k sh()Lil<i be in tlic liaiuis of every mason or student of stonevvork.’’~“Co//t£/ v Giiaidian. 

“ A ca])iL.il handbook foi all who inaini)ulate stone for biiddiiif^ or ornamental purposes.” — 
Mai hviiery Market. 

PUMPS AND PUMPING. 

A Handbocjk for Fump Users T^einf; Notes on Selection, Construction, and 
Management By M. T’owis Bale, M l.M.E. Fourth Edition. Crown 
8 vo, cloth . . ..... .... 3/6 

“The matter is set forth as concisi'ly as ])ossibl('. In f.ict, coiuleiisation ratJiur than dilfuseness 
has b('en tin* .mthor’s aim tluou^hout, yet he does not seem to have omitted anythmti hkely to be of 
oil) Hill oj Gas Li^htuv^. “ThoiouRhly practical and clearly written.”- Glasfiow Heiahi. 

MILLING MACHINES AND PROCESSES. 

A Brcictical Treatise on Shaping Metals by Rotary Cutters Including Informa- 
tion on Making and (binding the (hitters By I’aul N Hasluck, Author of 
“ Lathe Work ” With upwards of 300 Engravings Large (Jrown Svo, cloth 12/6 
“ lU’w (It |)ai till in ( lupiieeim^ literatme. . . , We can lecommend this woik to all interested 
in milliin’ machiiK s , it is what it ]>rutesses to*b< — a jiiactieal trt'atise ” — 

“A capit.il <ind leh.iblc Ix^iok which will no doubt Ix' ol considerabh' servict' both to those who are 
alri ady acapiamt< <l with the process as well as to tlmst who contemplate its adoption.”- ‘liuiustnes. 

LATHE-WORK. 

A Bract ical Treatise on the Tools, Appliances, and Processes employed in the 
Art ot Turning By 1 ’aul N. Hasluck Seventh Edition. Crown 8vo, cloth 5 /- 

“ Wiiiti n l)> a iii.in who knows nut onl> how work on^ht to he done, biu who also knows how to 
do It, and hou to convey his knowledge to others To all turners this book w’onld be valuable.”— 
Eii^imrnn^ 

“We can safdy ircomiiiend the woik to yoimg etigmeets. To the amateur it will simply be 
inv.iluabh^ 'I o the simh nt it will convey a gie.it ikal of usi tul infoimatiun.” — K)if>inect . 

SCREW THREADS. 

And Methods ot Producing Them. With numerous Tables and complete 
l)irecti(ms lor using Screw-(Titting Eathe.s. By Paul N. Hasluck, Author of 
“ Lathe -Work,” Ac I^ifth Edition W'aistcoat-pocket size . . . 1/6 

“ h ull ol usi'tul miorm.uion, limts, and praciic.il cniicism Taps, du s,aml sciew mg tools generally 
are ilhisti#ted .ind tin it .ictioii described .” — Methaiiual WoilJ, 

f “ It is a compliti' compendium of all the di'tails of the screw-cutting lathe, m fact a iniiltnvi-in- 
paivo on all tin siibjicts it neats upon.” — Caipcntei luul lUiihlci. 

TABLES AND MEMORANDA FOR ENGINEERS, 

MECHANICS, ARCHITECTS, BUILDERS, &c. 

Selected and Arranged by Francis Smith Sixth Edition, Revised, including 
Electrical Tables, FoKMifL.T., and Memoranda Waistcoat-pocket size, 
limp leathei* 1/6 

“It w'ould. pel haps, be as diMictilt t«) make a small pocket book selection of notes and formulae to 
suit ALL f iigiin ers as it would be to make a universal mi'dtcme; but Mr, Smith’s w aistcoat-pocket 
collection may lx looked upon as a snrcesstnl attempt.”-- Engineer. 

“Tliii best e.x.imple we havw eviT seen of 270 pages of useful matter packed into the dimensions of 
a card case ” /huhfmg fsews, “ A veritable pocket treasury of knowledge.” — Iwn. 

POCKET GLOSSARY OF TECHNICAL TERMS. 

Knglish-l'rench, Erench-English ; with Table.s suitable for the Architectural, 
Engineering, Manufacturing, and Nautical Professions. By John James 
Fletcher Third lulition 200 pp Waistcoat-pocket size, limp leather 1/6 
“ It IS a very gnsit advantage for readers and correspondents in France and England to have so 
large a nnniber ot the words rel.itmg to engineering and manufactures collected in a hhputian volume. 
The little book wdl be useful both to students and travellers," — Aichitect. 

“ The glossary of terms is very complete, and many of the Tables are new and well-arranged. We 
cordially commend the book.” — Mechanical World. 
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THE ENGINEER'S YEAR-BOOK FOR 1903. 

Comprising Formula', Rules, Tables, Data and Memoranda in Civil, Mechanical, 
Electrical, Marine and Mine Engineering By II R Kemfk, A.M Inst.C.E., 
M I.E.E , Frincii)al Technical Officer, Engineer-in-Chief’s Office, General Post 
Office, London, Author of “ A Handbook of Electrical Testing,” “ The Electrical 
Engineer’s Pockqt-I^ook,” Ac. With i,ooo Illustrations, specially Engraved for 
the work. Crown 8vo, yoo pp , leather . . . {Just Puhlishcd. 8 /- 

“ Keinpc’s Y(jar-l^()()k ivally rrcjuirts no coniiiifiKlatioii. Its splirre of iise.fiiliK ss is widely known, 
and it is used by eiif^ineeis the world over ” —The Ruf^incei . 

“The voluiiK' IS distinctly in advance of most sninlar pnblications in this CA)untvy."--Knf^tneentig. 
“This valuable and well-designed book of reference meets th^" tleinands of all di'scrijitions of 
engineers.’’— A’firir.e 

“Teems with iiii-to-date iidoniiation in e\ery biancli of enginet iing and construction."— b’//i/dmg 
Ne%vs. 

“The needs of tlic t ngnu ering profession could li.udly be supplied in a moie adnnrabh', complete 
and conviMiient form. To say that it more th.m sustains all compaiisons is piaise ot the highest sort, 
and that m.iy justly be said of it.’’ — Mintni^ Joiinuil. 

“There is ci rtamly room for the new eonier, which siipplii'S explanations and directions, as well 
as formula! and tables It deserves to become om* of the most successful of the tLclnneal annuals.’’ — 
Architect. 

“Brings together with great skill all the technical inhirmation winch an engineer has to use day by 
day. It IS m every way admirably e«iuipp(‘d, and is sine to prove successful.’’- .SVo^amn. 

“The up-to-<lateness of Mt. Kempe’s compilation is a quality that will not be los» on the busy 
people for whom the woi k is inlendi d." CfVnsgotV Herald. 

THE PORTABLE ENGINE. 

A Practical Manual on its Construction and Management For the Use 
of Owners and Users of Steam Engines generally, ily William Dyson 
Wansbkou(j1i. Crown 8vo, cloth 3/6 

“This is a work of valm* to those wdio nst! steam machinery. . . . Should be read by every one 
W'ho has a steam engine, on a faini (U* ehsewheie,"— .t/nrA' Lane E.xptess. 

“ We cordially comiiK iid tins woik to buyers and owners of steam engnu s, and to those who have 
to do with their construction or use "--'1 iinbe) 1 Hides Joimial 

“ Such a geiu ral knowh dge ot the steam-engine as Mr. Waiisbrongh furnishes to tlii^ le.uh r should 
be acquired by all intelligent uw’iu is andotlu'is who use the steam ( ngine ’’ -Bt/i/ding A'tves. 

“ An excellent text book of this nselnl form of engine. Tlx* ‘ Hints to Binchaseis’ contain a good 
deal of common-sense and piactiCcd wisdom ’’ — iviig/ii/i Mecliawc. 

IRON AND STEEL. 

A work for the Forge, Foundry, I'aclory, and Office Containing ready, useful, 
and trustworthy Information lor Ironmasters and their Stock-takers, Managers 
of Bar, Rail, Plate, and Sheet Ivolhng Mills, Iron and Metal Founders, Iron 
Ship and Bridge Builders, Mechanical, Mining, and Consulting Engineers; 
Architects, Contractors, Builders, Ac J^y Charles IIoare, Author of “The 
Slide Rule, ” Ac Ninth Edition 321110, leather 6/- 

" For comprehensiveness the book has mit its ( qual ’’ -lion. 

“ One of tlu. best ot the pocki t books " Methanu . 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES. 

With a History of Fire-luigines, their Construction, Use, and Management; 
Foreign Fire Systems , Mints on Fire-Brigades, Ac By C F T. Young, (> E. 
8vo, cloth ' . 24 /- 

“ To such of onr r(‘ad( is as are mien. sic d m die subject of tires and tire ajiparatus, W’e can most 
heartily commend this book." — Ln^ineeiin}^. 

CONDENSED MECHANICS. 

A Selection of Formula', Rules, Tables, and Data for the Use* of Engineering 
Students, Ac. I^y W G C. Hughes, AMICE Oown 8vo, cloth 2/6 

“The book IS well fitted for thosi who arc jircpai mg foi exammatioii and wish to refresh their 
knowledge by going through their foimuhe again ." — Mannc 7vngnitt'/. 

THE SAFE USE OF STEAM. 

Containing Rules for Unprofessional Steam-users. By an Engineer Seventh 

Edition. Sewed 6cJ.' 

“ If steam-users would but learn tins little book by heart, boiler explosions would become sensa- 
tions by their rarity .’’ — English Mechanic. 

THE CARE AND MANAGEMENT OF STATIONARY 

STEAM ENGINES. 

A Practical Handbook for Men-in-charge. By C. Hurst. Crown 8vo, cloth. 

Net 1 /- 
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THE • LOCOMOTIVE ENGINE* 

The Autobiography of an Old laocomotive Kn^ino. \W Ivoukrt WiiATUKRiaiRN, 
M.l M K. With Illustrations and Tortraits of (iKoK(iK and Korekt Stkpiien- 
.soN Crown 8vo, cloth . . . . . . Net 2/6 

Summary OF Conu nts. Pkoi.oouk — CYiaNin - rs Moiions ( 'onm f , finux Rons. — Fkames — 
Wheels. Pumrs, Clac ks, — In[i oks.- Pjoii i- ks Smoki P)f)\ - -Chimne\ —Wlathlr Board 
and Awnim, — Inti-.rnm. I )issi< nsk)Ns. 1-:n(t1ni. I)rivm<s, At • 

“ It would bo diiiicult to iinat^itu' .iiiytlnii^; niotf iiiRt mously pl.imu d, nujro clrvoily workrd out, 
and more* ch.inninLdy wiuttn Rc.idt rs, w lu-ilu-r Aoiinj^ or old. ot a nu cliauic.il luin. cannot fail to 
hnd the volume most ( njtnablt^ as well as most instructivi UckiIlI. 

THE LjOCOMOTIVE ENGINE & ITS DEVELOPMENT. 

A Popular Treatise on the (Gradual Improvements made in KaiKvay Pngines 
between 1803 and iqoj Py ('lemext E Stretton, C P‘ Sixth PMition, 
Revised and ICnlarged With 130 Illustrations Crown 8vo, cloth 

ijust Published. Net 4/6 

“ Studoiits of railway histoiy and all who are intf n st< d m the ( \olution ( f the mod(un locomotive 
will hnd much to attract and entertain in this \olume.” — I'lic 1 inies 

LOCOMOTIVE ENGINE DRIVING. 

A Practical Alanual for Pngincers in C'harge of Lt)Comoti\e Pngines. By 
Michael IvEYXoLns, formerly Locomotive Insjiet tor, P P> and S C K Eleventh 
Edition Including a Key 10 the Locomotive ICxtrJXE Cr. iSvo, cloth 4/6 

“ Mr R('>ncjlds has supplied a w'aiu, and lias su])plu d it well We can conlul( ntly nriiinmend the 
book not only to the i)ractical dtiver, but to ever)(me who taki s an intiost in thiJ peiforiiiancc of 
locomotive eiu.;mes ” Iht Kn^inee) • 

“ Mr. R( >noIds h.is op( lu d a mwv i h.iptei in the literature ot the d i> . d his admn.ible practical 
treatise, of the ]uactical utility of w Inch we have to sp<sik m terms ofwai m cumiiu ndation," — Athcnaiim, 

THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Juigine-Boy (.'ompiising a Historical Notice of the Pioneer 
i.ocomotue Pngint's and their Inventors By Michael Revxot.ds Second 
Edition, with Revised Appendix Ch'own 8vo, cloth . 4/6 

“ W(' should be u'lad to se<‘ this book m tin })<)ss( s-.iion ot cvti}one m the kmt'dom who has ever 
laid, or is to lay, hands on a locomotive eii;^iiie livn 

CONTINUOUS RAILWAY BRAKES. 

A Practical Treatise on the se\eral Systems in Use in the United Kingdom: 
their C'onstrnction and IVrformanco By Michael Kevxolds 8vo, cloth 9 /- 

“ A po[)iilar (Aplaiiation of the <litlei eiit brakf'^ It will be of at astustance m torimni^ public 
opinion, and will lx- studied with bt neht by those who t.d<e an interest m the braL — IGif^lish Mechanic 

STATIONARY ENGINE DRIVING. 

A Practical Manual feu' Phiginoers in ('liarge of Stationary Engines. By 
Michael Re\N()LJ)s Sixth Editimi With Plates and Wvodciits Crown 
8vo, cloth 4/6 

“ The anthoi’s .idvictj on the sai ions lumits treated is clear and i)ractical. ” — F.nf'ineenn};. 

“ 0nr author leaves no stone imimiied. He is eh it rmmeil that Ills leaders sh.ill lua only know 
somethmi' about the si.itionai) eni;ine, but xWl about it ” Kiifiuuci 

ENGINE-DRIVING LIFE. 

Stirring Adventures and Incidents in the Lives ot Locomotive Engine-Drivers. 
By Michael REYNOLn*. Third lulition Crowm cSvo, cloth . 1/6 

“ From first to last perfectlv fascinating Wilkie C ollins’s most thrilling conceptions are t hi own into 
the shade by true inci<lents, endless m their variety, related in every North Jiritish Mail. 

THE ENGINEMAN'S POCKET COMPANION, 

And Practical l^diicator for Enginemen, Boiler Attendants, and Mechanics. 
By Michael Reynolds With Eorty-fivc Illustrations and numerous Diagrams. 
Fourth Fklitioii, Revised Royal 181110, strongly bound for pocket wear . 3/6 

“ A most meiitonous work, giving in a succinct and piactical form all the information an engine- 
minder desirous of mastering the sciciUitic principles ot his daily calling would require ." — The Miller. 
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LIGHT RAILWAYS FOR THE UNITED KINGDOM, 

INDIA, AND THE COLONIES* 

A Practical Handbook setting forth the Principles on which Light Railways 
should be Constructed, Worked, and Financed , and detailing the cost of 
Construction, Equipment, Revenue and Working Expenses. By j. C. Mackay, 
F.G.S., A.M.lnst.C.E. Illustrated with Plates and Diagrams. 8vo, cloth 16 /- 

"Mr. M.'ickay’s voluiiie is clearly and concisely wiitten, admirably arranj^ed, and freely illustrated. 
The book is exactly what has bt'en lon^ wanted. We recomniend it to all interested in the subject. 
It is sure to have a wide Railway AViei. ‘ 

TUNNELLING. 

A I’ractical Treatise. By C. 1*relini, C E., with Additions by C. S Hill, C.E. 
With 150 Diagrams and Illustrations. Royal 8vo, cloth . . Net 16 /- 

PRACTICAL TUNNELLING. 

Explaining in detail Setting -out the Works, Shaft-sinking, and Heading-driving, 
Ranging the Lines and Leselling underground, Sub-Excavating, Timbering and 
the Construction ot the Brickwork of Tunnels. By 1 -'. W. Simms, M.lnst.C E. 
Fourth Edition, Revised and Further Extended, including the most Recent 
(1895) Examples of Sub-aqueous and other Tunnels by D. Kinnear Clark, 
M.lnst C.E With 34 Folding [dates Imperial 8vo, cloth . £2 28- 

“The preseiu (1H96) edition has been biought right up to date, and is thus renden'd a work to 
which civil engineers gener.illy should have ready vccess, and to which engineers who have con- 
struction work can hardly affoid to be without, but which to the youngc*r inembers of the profe.ssion 
is invaluable, as from its pages they can learn the state to which the scieiictJ of tunnelling has 
attained."— A’rt \,h<jay Nen's . 


THE WATER SUPPLY OF TOWNS, AND THE CON- 
STRUCTION OF WATER- WORKS. 

A Practical Treatise for the Use of Engineers and Students of ICngineering By 
W. K l^isRTON, A IVI Inst C E , Consulting Engineer to the Tokyo Water- 
Works, Second b-dition, Revised and Extended With numerous Plates and 
Illustrations. Super-royal Svo, buckram .... . . 25 /- 


I. Introductokv.— 11. Dii'fkkI'N r (,)i ai,i 1 iks 
OF Water. -III. (,)v\n'hi\ 01 Waikr to iu< 
Provided.— IV'. On Asc i rtainino whe iher a 
Proposed Sol KCK op Supim.v is Slipkieki. 
— V. On Es'iimatino tup: Sioraop: t'Ap\tn\ 

REQUIRED TO HE PROXIDPO V'l. C LAssil I( A- 
TION OF WaTP:RWORKS. -\TI. lMPOLM)lN(’f RE- 
SERVOIRS. — VTIl. KAR'iinvoRK Dams. — IX. 
Masonry Dams, — X. The Piripilation or 
Water,— XI. Sett laNc, Ki servoirs.— XII.S\nd 
Filtration. — XIII. PuuiPiCAriox op Waii.r 
BY Action of Iron, Sopienino op Water m 
Action of Lime, N »ti rai. Fh.t ration. XIW 
Service or Cep an Water Kesernoirs — 
Watp:r Towers— Stand Pipes.— X\’. The Con- 

NF.CTION OP' SeTTI-INTx Rp.SPJn OIKS, PlI/IER BkDS 
AND SkRVICP: RkSERA (HRS. — XVI. PlMPIMj Ma- 


LiuNEKA.' XVII. Flow or Waipk in ('onduits 
- Pipp s AND (Jpp N Channels -XVIII. I.)istki- 
luiTioN Systems — XIX Si'r,( ial Provisions 
POK riiE RxiiN(/rioN op Lire \X. Pipes for 
Wa l EKWORKS — XXL pRE\ P N I'llTN Op WaSTK 
or Water. ,XXII V'arioi s Appliances used 
IN CoNNEOnON WITH WATERWORKS. 

Appendix I. lly Prop. JOHN MILNE, F.K S. 

- -CONSIDP RATHTN'S CON( ERNIN('. THE PkOB- 
AiiLE Ei-ri'CTs OP Karth(u;akes on Watek- 
W(JKKS, AND THE Spp:LL\L PrpLM.'IIONS TO 
BE TAKEN IN EARTHQUAKE C(H,NTRIES. 

Appendix 1 1. By JOHN DE RIJKE, C.E.— 
On S\nd Dunks and Dune Sand as a 
Source ov Water Suppla. 


“The chapter upon filtration of water is veiy complete, and the details of construction well illus- 
trated. . . . The work should lui spe'CMlly valijabk* to civil (*ngnieurs engaged m work m Japan, 

but the interest is by no means confined to that localit)." — Engineer. 

“ We cougrainl.ite the author upon th<^ practical commonsense shovvii in the i)reparation of this 
work. . . . The plates and diagrams have evidently been prepared with grtsit care, and cannot 
fail to be of great assistance to the student.” — JUnhiei . 


RURAL WATER SUPPLY, 

A Practical Handbook on the Supply of Water and Construction of WaterworkSs 

for small Country Districts. By Allan Gkeenvvkll, A.M.LC K , and W. T. 
Curry, A.M.I.C.K., F.G.S. With Illustrations. Second Edition, Revised. 
Crown 8vo, cloth 6 /. 

“ We conscientiously n^comniend it as a very useful book for tho.se concerned in obtaining water 
for small districts, giving a great deal of practical information in a small compass,”-- 

“ The voliinrie contains valuable information upon all matters connected with water supply. . . . 

It is full of details on points winch are continually before waterworks engineers.” — Nature, 
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THE •WATER SUPPLY OF CITIES AND TOWNS- 

By William Humber, A.-M Inst.C.E., and M.Inst M E., Author of " Cast and 
Wrought Iron Bridge Construction,” &c., &c. Illustrated with 50 Double Plates, 
I Single Plate, ('olourcd Frontispiece, and upwards of 250 Woodcuts, and 
'containing 400 pages of Text. Imp. 4to, elegantly and substantially half-bound 

in morocco . . . • 'Ret £6 68. 

List of Contents. 

I. IIlSTORICAI. SkKTCH OF SOMK OF THK MlvANS XIII. DiS'l RIHIJTION OF WaIKK.— XIV. Mf.TERS, 

THAT HAVE KhKN AHOFTKO FOR TFIK SoPFLY <^F ShKVIOh Pil'KS, AND IlOFJSK FiTTINGS.— XV. 

Water TO Ci'i Its AND Towns. — II. Water and The Law and Kconomy of Water Works. — 
THE Foreign Matter usuai.ly associated XVI Constant and Intermittent Supply. — 
WITH IT. — III. Rainfall and Evaforatton. — XVII. Desckifiion of Plates. — Appendices, 
IV. Sfrings^and the Water-Hearing Forma- giving Tables of Rates ok Supply, Velo- 

TioNs OF various Districts.-“V. Measurement cities, &c:., &c , together with Specifica- 

AND Estimation of the Flow oi* Water.— ttons of skvi- ral Works illust rated, among 

VI. On the Selection of the Source oi- which will he iound: Aberdeen, Hideford, 
Supply. — VII. Wells.- -VIII. Reservoirs.— i Canti- rbukv, Di’ndek, Halifax, Lambeth, 
IX. The Purification oi< Wati k.— X. Pumps, i Rotherham, Dublin, and others. 

— XL Pumping Machinery.— XIL Conduits.— | 

“The most systematic and v.ihiable work upon vv.itcrsnp]>ly hitherto produced in English, or in any 
other language. . . . Mr. IIinnb(‘r’s \\ oik is char.ictensed almost throughout by an exhaustiveness 
much more distinctive of French and Gcrinaii than ol English technical treatises.” — En^tneei, 

HYDRAULIC POWER ENGINEERING. 

A FVactical Manual on the Concentration and Transmission of Power by 
Hydraulic Machinery By i*. Crovdon Makk.s, A M Inst C.E. With nearly 
200 Illustrations. 8\o, cloth . . ..... Net 9 /- 

Summary of Cuntent.s 

Principles of Hvdkaui k s. 'Thi- Fi ow of^ i workingandForgingMachinkrv —Hydraulic 
Water. —Hydraulic pRi' SSI RES. - Maiekiaj.. , Riveters.— Hand and Power Pumps. — Steam 
— 'Pest Load. — Packings ior Slidinc, Sir- ' Pumps.— Turbines. — Impulse Turbines. — Rk- 
FACEs.— P ipe Joints.— Controlling Valves, i action Turbines.— Design of Turbines in 
— PlatI'ORm Luts. AVoreshoi* and Foundry | Detaii.. Water Whei-ls.— Hydraulic En- 
Cranes. Warehouse and Dock Cranes. — • ginks.- Ri-< ln i Achievements.— Pressure of 
Hy DRAULic Accumulators — Prissls for Watlk. — Action of Pumps, &c. 

BaI.ING and OlHEK I-*l'rposes. Shm i' Mlial- 

“ Wc have nothing but jirai.se for this thoroughly valuable woi k. The autlior has succeeded in 
rendering his subject interesting as well ;is instructive ” -Ptactnnl Rnn,umr. 

“Can be* iinh<*sitatmgly recoinim ndi^d as a useful and up-to-date manual on hydraulic transmission 
and iitilLsatioii of power ” — MctJianical Woiltl. 

HYDRAULIC TABLES, CO^EFFICIENTS, & FORMULAE. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Fivers With New Forinulce, Tables, and General Information on Rain-fall, 
Catchment-Basins, Drainage, Sewerage, Water Supply for Towns and Mill 
l^ower. ]^y John N?:ville, Civil Knguiecr, M R I A. Third Fdition, carefully 
Revi.seil, with considerable Additions Numerous Illustrations. Crown 8vo, 

• cloth 14 /- 

“ It IS, of all J!)nglish books on the subject, the om- nearest to completeness.” — Architect. 

HYDRAULIC MANUAL. 

Consisting of Working Tables and Explanatory T'ext Intended as a Guide in 
Hydraulic Calculations and I'ield Operations. By Lowis D’A. Jackson, Author 
of “Aid to Survey Practice,” Modern Metrology,” See Fourth Edition, 
Enlarged. Large crown 8vo, cloth 16 /- 

“ The author has constructed a manual which may be accepted as a truslYvurthy guide to this branch 
of the engineer’s piofession.” — Eng met'/ mg. 

WATER ENGINE^ING. 

^ A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisation 
♦ of Water for the Supply of Towns, for Mill I'ower, and for other Purposes. By 
Charles Slagg, A.M.lnst.C E. Second Edition. Crown 8vo, cloth . 7/6 

“ As a small practical treatise on the w^ater supply of towns, and on some applications of water- 
power, the work is in manv respects excellent.” — FJngtnct'; mg. 

“The author has collated the results deduced from the experiments of the most eminent 
authorities, and has presented them in a compact and practical form, accompanied by very clear 
and detailed explanations. . . . The application of water as a motive power is treated very carefully 
and exhaustively.”— 
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THE RECLAMATION OF LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interested in Works 
of Reclamation. By Alkx. Bkazeley, M Inst.C.E. 8vo, cloth . 'Net 10/6 
“The book shows in a concise way what has to he done in recianninK land from the sea, and the 
best way ot cioinR it. The work contains a {<reat deal of practical and useful mfurination which cannot 
fail to be of service to eiiKineers entrusted with th<‘ enclosure of salt marshes, and to land owners 
intending to reclaim land from the sea .”— 2 he Kn^^tneet. 

“The author has carried out his task eificieiuly .ind well, and his book contains a large amount of 
information of great service to engineers and others interested in woiks ot reclamation." — Nature. 

MASONRY DAMS FROM INCEPTION TO COMPLETION. 

Including numerous Formula'. Forms of Specification and Tender, Pocket 
Diagram of Forces, For the u^e of Civil and Mining ICnginccrs. By C. F. 
Courtney, M.Inst C.E. 8vo, cloth . . 9 /- 

“The volume contains a good deal of valuable data. Many useful suggestions will be found in 
the remarks on site and position, location of dam, foundations and construction.”— Ncivs. 

RIVER BARS. 

The Causes of their I'ormation, and their Treatment by “ Induced Tidal Scour; ” 
with a Description of the Successful Reduction by this Method of the Bar at 
Dublin By I. J. Mann, Assist Juig to the Dublin Fort and .Docks Board. 
Royal 8 VO, cloth ... . . 7/6 

“We recommend all interestiil in haibonr woiks and, imleed, those concerned in the improve- 
ments of rivers genercdl> - to read Mi. Mann’s mtiu'stmg work.” — Kn^incei. 

TRAMWAYS : THEIR CONSTRUCTION & WORKING. 

Embracing a Comprehensive 1 listory of the System ; with an exhaustive Analysis 
of the Various Modes of Traction, including Horse i^ower, Steam, Cable 
Traction, Electric Traction, &c ; a Description of the Varieties of Rolling Stock; 
and ample Details of Cost and Working Expenses. New lulition, Thoroughly 
Revised, and Including the Progress recently made in Tramway Construction, 
&c. &c. By D. Kinnkar (.'l\rk, M Inst C E With 400 Illustrations. 8vo, 

780 pages, buckram 28 /- 

“The new voluino is one uhich will rank, among ti.imwav engiiu iTs and those interested in 
tramway working, with the authoi's worM-famed book on railway machiiury .” — The Etif^incer. 

SURVEYING AS PRACTISED BY CIVIL ENGINEERS 

AND SURVEYORS. 

Including the Setting-Out of Works for Construction and Surveys Abroad, with 
many Examples taken from Actual Practice. A Handbook for use in the Field 
and the Office, intended also as a Text-book for Students. By John White- 
law, Jun., A M.Inst.C' E , Author of “ Points and C'rossings ” With about 260 
Illustrations. Demy 8vo, cloth .... I'lihlished, Net 10/6 

“This work is written with adinii.ibh- lucidity, and will ceitainly be lound of distinct value both 
to students and to those engaged in actual piacticr .” — The liitildcr. 

PRACTICAL SURVEYING. 

A Text-Book for Students preparing for ICxaminations or for Survey-work in the 
Colonies. I^y Ceorge W Usill, A MICE With 4 Lithographic Plates and 
upwards of 330 Illustrations Seventh hldition I ncluding Tables of Natural Sines, 
Tangents, Secants, &c Oovvn 8vo, 7/6 cloth; or, on Thin Paper, leather, 
gilt edges, rounded corners, for pocket use . 12/6 

“ The best forms of instruments are d( scribed as to their construction, uses and modes of employ- 
ment, and there are innumerable hints on work and equipment biich as the author, 111 lus experience as 
surveyor, draughtsman and teachei, has fonmi necessary, an<l which the student in his inexperience 
will find most serviceable.” — /tn^inect . 

“The first book which should be put in the hands of a pupil of Civil Engineering.” — Architect. 

AID TO SURVEY PRACTICE. 

For Reference in Surveying, Levelling, and Setting-out ; and in Route Surveys 
of Travellers by Land and Sea. With Tables, Illustrations, and Records. By 
Lowis D’A. Jackson, A M I C E. Second Edition, Enlarged. 8vo, cloth 12/6 
“ Mr. Jackson has produced a valuable vade-mecum for the survi.-yor. We can recommend this book 
as containing an admirable supplement to the teaching of the accomplished surveyor.” — Atlienteum. 

“ The author brings to his work a fortunate union of theory and practical experience which, aided 
by a clear and lucid style of writing, renders the book a very useful one."— limlder. 
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SURVEYING WITH THE TACHEOMETER. 

A Practical Manual for the us» of Civil and Military Kngineers and Surveyors. 
Including two series of Tables specially computed for the Reduction of Readings 
• in Sexagesimal and in Centesimal Degrees By Neil Kennedy, M.Inst.C.P 2 . 
With Diagrams and Plates. ^ Demy 8vo, cloth .... Net 10/6 

“The work is very clearly written, and should remove all difficulties in the way of any surveyor 
desirous of making use of this useful and r.ipid instrument.” — Nature. 

ENGINEER'S & MINING SURVEYOR'S FIELD BOOK. 

Consisting of a Series of Tables, with Rules, ICxplanations of Systems, and use of 
Theodolite for Traverse Surveying and Plotting the Work with minute accuracy 
by m?ans of Straight F:dge and Set Square only ; Levelling with the Theodo- 
lite ; Setting-out Curves with and without the Thecxlolite ; Earthwork Tables, 
Slc. J^y W. Davls Ha.skoli., C.E. With numerous Woodcuts. Fourth Edition, 

Enlarged. Crown 8vo, cloth . . 12 /- 

“The^ook is very handy, the separate tables of sines and tangents to every minute will make it 
useful for many otlu‘r purposes, the geiuiiiK* traverse t.ibles existing all the same.” — Athciurum. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Idans for Roads and Railways ; Canals, Rivers, 
Towns’ Water Supplies; Docks and TIarbonrs With Description and Use of 
Surveying Instruments By W Davis H^skoll, C E Second Edition, Revised, 
with Additions. Large crown 8vo, cloth . ... 9 /- 

“ This book must iirove of great v.ilne to the student. We hav(' no hesitation in recommending it, 
feeling assured that it will more than repay a careful <.i\u\y,"—Mtx)ianical World. 

“A most nsr'fnl book for tin* student. Wr* ^an strongly reconiiiKMid it as a carefully-written and 
valuable t(‘Xt-book. It enjoys <i well-des<‘rved repute aiiiung survey ots." — Huilder. 

PRINCIPLES AND PRACTICE OF LEVELLING. 

Showing its Application to purposes of Rad way and Chvil Engineering in the 
Construction of Roads; with Mr Tei.fokd’s Rules for the same By Frederick 
W Si.MMs, M Inst C E bughth JCdition, with Law’.s Practical ILxamples for 
Setting-out Railway ('urves, and Tkautwine’s Field Practice of Laying-out 
Circular Curves With 7 Plates and numerous Woodcuts, 8vo 8/6 

“ The text-book on levelling 111 most of our eiigmr'r'nng schools and colh'ges.” — Euf^uteer. 

“The publishers have reiniercsi a substaiiti.d service to tlu' profi'^SKMi, especially to the younger 
members, by bniigmg out the piesr nt edition of Mr Simms's useful work." — Eu^incerutii. 

AN OUTLINE OF THE METHOD OF CONDUCTING 

A TRIGONOMETRICAL SURVEY, 

I’or the Formation of Cieographical and Topographical Maps and Plans, Military 
Reconnaissance, LEVELLlNCx, <fcc , vith Useful Uroblems, I'ormulic, and 
Table! By Lieut -General Fkomk, Jv E Fourth Edition, Revised and partly 
Re-written by Major- General Sir (hiAKLEs Warren, G C M G , R E With 19 
Plates and 1 15 Woodcuts, royal 8vo, cloth . 16 /- 

“ No wolds ol piaise from us c.ni strengthen the iiosition so uell and so steadily maintained by 
this work. Sir ('h.iiles W.n 1 < 11 has nwis<‘d tlie entii(‘ woi K, aiul made such .uiditions as were necessary 
to bung t;very poi tion of tlu^ contents uj) to the piesmit daiv." —liioad Ar}0ic. 

TABLES OF TANGENTIAL ANGLES & MULTIPLES. 

For Setting-out Curves from *5 to 200 Radius By A. Beazelev, M Inst.C.E. 
Sixth Edition, Revised With an Appendix on the use of the Tables for 
Measuring up Curves Printed on 50 C'ards, and sold in a cloth box, waistcoat- 
^pocket size ............ 3/6 

“ Each table is printed on a small card, which, being i)laced on the theodolite, leaves the hands free 
to manipulate the msti imient— no small .idvant.ige as regards the rajudity of w’ork.”— 

“ Very handy :# in.in m.iy know' th.u all his d.iy’s work must fall on tw’o of these cards, which he 
puts into his owm card-case, and leavi's the rest behind.” — Atlienuiim, 

HANDY GENERAL EARTHWORK TABLES. 

Giving the C'ontents in Oibic Yards of Centre and Slopes of Cuttings and 
. Embankments from 3 inches to 80 leet in Depth or Height, for use with either 
66 feet Chain or 100 feet C'hain. By j H Waison Buck, M. Inst.C.E. On a 
Sheet mounted in cloth case . . . , .... 3/6 
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EARTHWORK TABLES* 

Showing the Contents in Cubic Yards of Embankments, Cuttings, &c., of Heights 
or Depths up to an average of 8o feet. 'By Joskph Broadbent, C.E., and 
Francis Campin, C.E. Crown 8vo, cloth 6/-* 

“The way in which accuracy iR attained, by a simple division of each cross sectiori into thi'ee 
elements, two of which are constant and one variable, is iiigeirous.” — Athenwiim. 

A manual on earthwork. 

By Alex. J. Graham, C E. With numerous Diagrams. Second Edition. i8mo, 
cloth 2/S 

THE CONSTRUCTION 0;F LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By J. H. Wat.son Buck, M.Inst.C.E., 
Resident Engineer, E. and N. W. R. With Folding Plates, 8vo, cloth . 12/- 

“ Many of the methods given an* of t'Xtn'ine practical value to the mason, and the observations on 
the form of arch, the rules for ordering the stout*, and the construction of the templates, will be found 
of con.siderable use. We commend the book to the engin<*('ring iirofession ." — Building 

“Will be regarded by civil engmeeis .is of the utmost value, and calculated to save mr.h time and 
obviate many mistakes."— Guaidian. 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION. 

(A Complete and Practical Trcati.se on), including Iron Foundations. In 
Three Parts — Theoretical, J ^radical, and Descriptive. By William Humber, 
A. -M. Inst C E., and M Inst M E Third Edition, Revised and much improved, 
with 1 15 Double Plates (20 of which now' first appear in this edition), and 
numerous Additions to the Text. In 2 vols , imp. 410, half-bound in morocco 

£6 168. 6d. 

“A very valuable contribution to the standard liter.iture of civil engineering. In addition to* 
elevations, ])lans, and si'ctions, large scale details are given, which very much enhance the instructive 
worth of thos(* illustrations."-- C/ri/ Engineei and Architeit's Joutnal. . 

“ Mr. Humber’s stately v<dumes, lately issued— in which the most important bridges erected during 
the last live years, under tin* direction of the late Mr Brunei, Sir W. Cubitt, Mr. Ilawkshaw, Mr. Page, 
Mr. Fowler, Mr. Ib'inans, and othei s among our most Miiment engme(*rs, are <lrawii and specified iii' 
great detail." — Kngineet. 

ESSAY ON OBLIQUE BRIDGES 

(Practical and Theoretical). With 13 large Plates By the late George 
Watson Buck, M I C K Fourth Edition, revised by his Son, f H. Watson 
Buck, M.I C.E. ; and with the addition of Description to Diagrams for Facilitating 
the Construction of Ohlicjue [bridges, by W. H, Barlow, M I C.E. Royal 8vo, 

cloth .... 12/- 

“Tho standard text-book for all engineers regarding skew aiches is Mr. Buck’s treatise, and it 
would be impossible to consult a better." — Engineer. 

“ Mr. Buck’s treatise is recognised as a standard text-book, and his treatment has divested the subject 
of many of the intricacies supposed to belong to it. As a guuh* to the (*ngmeer and architect, on a 
confessedly difficult subject, Mr. Buck’s work is unsurpassed."— Ne-iHs. 

THE CONSTRUCTION OF OBLIQUE ARCHES 

(A practical Treatise on). By John Hart. Third Edition, wdth Plates. Imperial 
8vo, cloth 8/- 

GRAPHIC AND ANALYTIC STATICS. 

In their Practical Application to the Treatment of Stresses in Roofs, Solid Girders, 
Lattice, Bowstring, and Suspension Bridges, Braced Iron Arches and l^iers, and 
other Frameworks. By R Hudson Graham, C E. Containing Diagrams and 
Plates to Scale. With numerous Examples, many taken from existing Structures. 
Specially arranged for Class- work in Colleges and Universities. Second Edition, 

Revised and Enlarged 8vo, cloth 16/- 

“ Mr. Graham’s book will find a place wherever graphic and analytic statics are used or studied." — 
Engineer. 

“The work is excellent from a practical point of view, and has evidently been prepared with rnuen 
care. The directions for working are ample, and are illustrated by an abundance of well-selected 
examples. It is an excellent text-book for tne practical draughtsman.” — Athenanim. 

WEIGHTS OF WROUGHT IRON AND STEEL GIRDERS. 

A Graphic Table for Facilitating the Computation of the Weights of Wrought 
Iron and Steel Girders, &c., for Parliamentary and other Estimates. By J. H. 
Watson Buck, M.Inst.C.E. On a Sheet 2/6* 
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PRACTICAL GEOMETRY^ 

For the Architect, Engineer, and Mechanic. Giving Rules for the Delineation 
and Application of various Geometrical Lines, Figures, and Curves. By E. W. 

Tarn, M.A., Architect. 8vo, cloth 

“•No book with the same objects in view has ever been publislied in which the clearness of the rules 
laid down and the illustrative di.igrams have been so satisfactory.”— .Vco/sz/nm. 

THE GEOMETRY OF COMPASSES. 

Or, Problems Resolved by the mere Description of Circles, and the use of 


Coloured Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, cloth 3/0. 


EXPERIMENTS ON THE FLEXURE OF BEAMS. 

Resulting in the Discovery of New Laws of Failure by Buckling. By Albert 
• E. Guy. Medium 8vo, cloth .... [Jitst Published. Net 9 /-^ 

HANDY BOOK FOR T'HE CuAL.LCULA.^TI^^r^ OF S'ITR.^AIj^TS* 

In (lirders and Similar Structures and their Strength Consisting of Formulae 
and Corresponding Diagrams, with numerous details for Practical Application, 
&c By William Humher, A-MInstC.E, &c. Fifth Edition. Crown 8vo, 

with nearly 100 Woodcuts and 3 Plates, cloth 7 /® 

“Th(* tonnnUe are neatly expressed, and the di.aKrains j^ood.” — Athenirum. 

“We heartily coninumd this really hamly book to our t*ngine(‘r and architect readers.” — English 
Mechanic. 

TRUSSES OF WOOD AND IRON. 

Practical Applications of Science in Determining the Stresses, Breaking Weights, 
Safe Jwoads, Scantlings, and Details of Construction With ('omplete Working 
Drawings By William (Griffiths, Surveyor, Assistant Master, Tranmere 
School of Science and Art Oblong 8vo, cloth ..... 4/6 

“ This handy little book enters so minutely into every dt tail conm cti'd with the construction of roof, 
trusses th.it no student need bo ignorant of these matteis.”- Praitual Engineer. 

THE STRAINS ON STRUCTURES OF IRONWORK. 

With Practical Remarks on Iron Construction. By F. W. Sheild.s, M.LC.E,. 
8vo, cloth 5/— 

A TREATISE ON THE STRENGTH OF MATERIALS. 

With Rules for application in Architecture, the Constructitm of Suspension 
Bridges, Railways, &c. By Peter Barlow, F R.S. A New Edition, revised by 
his Sons, P. W. Barlow, F.R S , and W. H. I^arlow, F.R S. ; to which are- 
added, ^Experiments by TIodgkinson, Fairhairn, and Kirkaldy ; and Formulae 
for Calculating Girders, ike. Indited by Wm Humber, A -M.Inst.C.E. Demy 
8vo, 400 pp., with 19 large Plates and numerous Woodcuts, cloth . 18 /-' 

“ Valu.able alike to the student, tyro, and the experienced practitioner, it will alj^’ays rank in future,, 
as it has hitherto done, as the standard treatise on that particular subji ct.” — Engineer. 

SAFE RAILWAY WORKING. 

A Treatise on ^iailway Accidents, their Cause and Prevention ; with a Descrip- 
tion of Modern Appliances and Systems. By Cle.ment E. Stretton, C.E., 
Author of “ The Development of the Locomotive Engine,” &c. With Illus- 
trations and Coloured Plates. Third Edition, Enlarged. Crown 8vo, cloth 3/6 
“A* book for the enj^ineer, the ^Hrectors, the managers; and, in short, all who wish for information* 
on railway matters will find a perfect encycloptedia in ‘Safe Railway Woiking.’” — Raihvay Review. 

“The author may bo congratulated on having collected, in a very convenient form, much valiiable- 
l^fM’ination on the i)iincipal questions attecting the sate working of railways.” — Railway Engineer. 

EXPANSION OF STRUCTURES BY HEAT. 

By John Keily, C.E., late of the Indian Public Works Department. Crown 
8vo, cloth 3/6 

The aim the author has set before him, viz., to show the effects of heat upon metallic and other 
structures, is a laudable one, for this is a branch of physics upon which the engineer or architect can» 
find but little reliable and comprehensive data in books.” — Builder. 
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THE PROGRESS OF MODERN ENGINEERING- 

Complete in Four Volumes, imperial 4to, half-morocco, price £12 128 . 

Each volume sold separately, as follows:-— 

First Series, Comprising Civil, Mechanical, Marine, Hydraulic, Railway, 
Bridge, and other Engineering Works, &c. By William Humber, A. -M. Inst C.E., 
&c. Imp. 4to, with 36 Doulde Plates, drawn to a large scale. Photographic 
Portrait ot John Hawkshaw, C E , F R S ,&c , and copious descriptive Letterpress, 

Specifications, &c , half-morocco £3 3S- 

List of the Plates ano Diagrams 

Victoria Station and Rooi-, L. B. h S. C. R. (8 platls), Southport Pier (2 plates); 
Victoria Station and Roof, L. C. cS: D. and G W. R. (6 plates) ; Rook of Cremorne Music 
Hall ; Bridge over G. N. Railway ; Roof of Station, Dutch Rhenish Rail (2 plates) ; 
Bridge over '1 HE Thames, West London Extension Railway (5 PLAThs) ; Armcur Plates: 
Suspension Bridge, 'I'iiames (4 plates); The Allen Engine, Suspension Bridge, Avon 
(3 places) ; Underground Railway (3 plates). 

“ Hatidsoinely lithoKiaplird and pnntnd. It will find favour with many who di'sirc to preserve in 
a permanent form copies of the plans and specifications prt'pared for the fj[nidance of tin* contractors for 
many important eni?in('erin« \vorks.*’“-E»/,'^tna’;, 

HUMBER'S MODERN ENGINEERING. 

Second Series Imperial 410, with 3 Double Plates, Photographic Portrait of 
Robert Stephenson, C.E , M P., F.R S , &c , and copious descriptive Letterpress, 

Specifications, <S:c , half-morocco £3 3s« 

List of the Plates and DiagtRams 

Birkenhead Docks, Low Water Basin (15 pi atfs) ; Charing ('ross Station Roof, C. C. 
Railway (3 pi.ates) ; Digswell Viaduct, Great Northern Railway; Roimr.RY Wood Viaduct, 
Great Northern Railway, Iron Permanent Wa\ , Clydach Viaduct; Merthyr, Tredegar, 
AND Abergavenny Railwa\ , Enuw V^iaduct, Merthyr, Tredegar, and Abergavenny Rmlway ; 
College Wood Viaduct, Cornwall Railway; Dublin Winter Palacf Roof (3 plates); 
Bridge over the Thames, L. C'. and D. Railway (6 plates); Albert IPrbour, Greenock 
(4 PLATES). 

“ Mr. Humber has done the profession ^ood and true s<*rvice, by th(‘ tine colh'ction of exaiiiiiles ho 
has here brought before the piofession and the' public ” — Piaitual Mechanu \ Jounwl. 

HUMBER'S MODERN ENGINEERING. 

Third Series Imp. 4to, with 40 Double Plates, Photographic Portrait of J R. 
M'Clean, late Pres Inst. C E , and copious descriptive Letterpress, Specifica- 
tions, See , half-morocco , . ... £3 3s. 

List of thk Plates and Diagrams. 

Main Drainacje, Metropolis.— .S n/c —Map siiowiNci Interception of Sewers; Middle 
Level Sewer (2 pi.ates); Outfall Slukr, BRimii. over River Lea (3 plaies) , Outfall 
Sewer, Bridge over Marsh Lane, North Woolwich Railway, and B«)w and Barking 
Railway Junction; Outfall Sfwer, BridciE over Bow and Barking Railway (3 plaifs); 
Outfall Sewer, Bridge over Hast London Waterworks’ Feeder (2 plaies), Outfall 
Sewer Reservoir (2 plates) , Outf-vll Sfwer, Tumbling Bay and Outlet ; Outfm.l Sewer, 
Penstocks. Soiit/i Side. — Ouifall Sfwfr, Bekmondsi y Branch (2 plates), Outim.l Sewer, 
Reservoir and Outlet (4 plates); Outfall Sewer, Filth Hoist; Sec/tions of Sewers 
(North and South Sides). 

Thames FImbankment.-- Section of River Wall; Steamboat Pier, Wes .minster (2 
plates); Landing Si airs hetwfen Charing Cross and Waterloo Brid(;f.s ; York Gate 
( 3 Pl-ATEs) ; Onekflow and Outlict at Savoy Street Sfwer (j plates), Sieamboat Pif;r, 
Waterloo Bridge (3 plates). Junction of Sewers, Plans and Seciions, (iuLi.iKS, Plans, 
and Sections; Rolling Stock; Granite and Iron I-okts. 

“The drawings have a const. mtly increasing value*, ami whoever d(*sii(*s to ])C)ssess clear representa- 
tions of the two great works earned out by our Metropolitan Board will obtain Mr. Humber’s 
volume ." — Eftfi inecr. 

HUMBER'S MODERN ENGINEERING. 

Fourth Skrie.s Imp. 4to, with 36 Double Jdates, Photographic Portrait of 
John Fowler, late Pres. Inst. C E , and copious descriptive Letterpress, Specifi- 
cations, See., half-morocco £3 3s« 

List of the IYates and Diag ams. , 

Abbey Mills Pumping Station, Main Drainage, Meiropolis (4 plates) ; Barrow Docks 
(5 plates) ; Manquis Viaduct, Santiago and Valparaiso Railway (2 plates) ; Adam’s I.ocomo- 
TivF,, St. Helen’s Canal Railway (2 plates), Cannon Street Station Rqof, Charing Crqss 
Railway (3 plates); Road Bridge over the River Moka (2 plates) ; Tel egraphic Apparatuj^^ 
FOR Mesopotamia ; Viaduct over the River Wye, Midland Railway (3 plates) ; St. Germans 
Viaduct, Cornwall Railway (2 i'lates) ; Wkought-Iron Cylindfr for Diving Bell; Mill- 
wall Docks (6 plates); Milroy’s Patent Excavator; Metropolitan District Railway 
(6 plates); Harbours, Ports, and Breakwaters (3 plates). 

“Wc gladly welcome another year’.s issue of this valuable publication from the able pen of Mr. 
Humber. The accuracy and general excellence of this work are well known, while its usefulness in 
giving the measurements and details of some of the latest examples of engineering, as earned out by 
the most eminent men in the profession, cannot be too highly prized.”— 



MARINE ENGINEERING, NAVIGATION, Is^c. 

MARINE ENGINEERING, SHIPBUILDING, 
NAVIGATION, ETC. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 

POCKET-BOOK 

Of Formulfc, Rules, and Tables, and Marine Engineer’s and Surveyor’s Handy 
I^ook of Reference. By Clement Mackrow, M I N.A. Eighth Edition, care- 
fully Revised and JLnlarged. Fcap., leather .... Net 12/6 

SUM.MARY OF ('ONTENTS. 

Signs and .SyMr.OLs, Dfgimal Fractions — iTKiGONOMK tkv. — pRAt riCAi. Gf.omktkv. — Men- 
suration.* C'fntri s and Momknts ok Figures.— Momkn r.s oi* Inertia and Radii Gyration. — 
Algebraicae Expressions i-ok Simpson’s Rules - Mi rnANH:AL PuiNf iPLEs. -Ckn trk oe Gravity. 
— Laws oe Motion -DispLAt i - mp nt, Centre oe Buoyancy - C'entri-: ok Gravity ok Ship’s Hull. 
— Stability C^urvks and Mktaci n i res - Sea and Shallow -water Waves. Rollinc; of Ships. — 
* Propulsion and Resistance oe Vpsspls — Speed 1'riaes. — .SA ii.iNcr, C'kntre ok Effort. — 
Distances down Rivers, (.'oast Links. — Stperinc; and Rudders of Vessels. -I.,aunching 
Calcui.%tons and Velocities. — Weight oe Maiprial and Gear CtUn Particulars and 
Weight. -Standard Gauges Rivp ted Joints and Rivp iing — Sirenc;tii and Tests of 
Materials. — I^inding and Shkarinc; Stresses, etc'. -Strknc.th cjk Shap iing, Pillars, Wheels, 
p:tc.- IIndraulic Data, etc. (.'onic- Sections, (_'a'i p narian (!urves - Mechanical Powers, 
WcjRk - Boara oe Trade Rec',ueations for Boilprs and KNciiNEs. -- JioAKi) of Trade Rp:gula- 
tions ec^r Ships Li. oyd’s Rules por Boilers. — Lloyd’s Wph.ht ok ('mains. —Lloyd’s Scant- 
LiNCis POR Ships — Dvta op T'.nginps and Vpsspls -Ships’ I''iiiinc',s and 'Tests. — Seasoning 
Pkeservinc't 'Pimbpr — Measurement op Timber. Aeec>vs, Painis, Varnishes -Data for 
Stowage. — Admikm.ty 'Transimjrt Regula i ions — Rueps for Hoksp-powkr, .Screw Pro- 

PEEEPRS, PTC .- -I^EKC EN TAC.l.S P'OR JRl'I T StRVPS, PIC — PaR 1 IC UI.AKS OF VaC H TS. — M ASTINCJ AN D 

Rigc.ing Vessp I s. Disiancpsop Foreign Ports -'Tonnac.p Tables.--Voc abulary of French 
AND Kngush Terms I^nc.lish Wpk.hts and Measures -T'okek.n Wpk.his and Measures. — 
Decimal Ji(,)UiV'\LP N'l s - Imirfign Money - i^isc oun i and Wage 'T\bli s Useful Numbers and 
Ready Rpc'konkks 'Tables oi (.ircui.ak Mpasures 'Tablp s op A khas op and C'ikc u.meerencks 
of (. iRcLPs. — 'T abli.s oi Arp \s cjp Sfc.mpnis op ( ikclps 'Tabli s op Sc^m'arps and (.'ubks and 
Roots of Numbprs — Tabi.p.s op Loc.arithms of Numbp !<>. —'Tables of Hyperbolic Logarithms. 
— 'Tablps op Naiurm. Sines, 'Tanc'.pn'i s, eic- Tabipsof Logakiimmic' .Sini s, 'Tangents, f.tc. 

“ In these' ci.iys ot .idvancc d knowlc'djjic' a woik like this is of the; gre.itest value. It contains avast 
ainouiit ot infoiiii.Uion Wc; unhesit.i(ini.tly say that it is ihc* most valuable' compilation for its specific 
puipose that h.is ever bee n j)’intc‘d No n.iv.il .crchitect, enijmeei, surve yor, seaman, wood or iron 
shipbiiildeT, c.in atlord to be uithont this work ” Xaiituiil Ma^ai.ine 

“ Should be used b> all who are eii^BKcd in the constnietion oi dc'simi of vc^ssels. . . . Will be 

found to cemtam the iinjst useful t.ibies <iiid foiimihe recinired by shipbuilders, c.irefnlly collected from 
the' best anthoi itK's, and put toj<(‘tlier in a poj)iilar and simi)le form. The book is one of c.'XCeptional 
met It.” — Riif^ineei . 

‘•'The' professional shii)biiilder has now, in a convenient and accessible.' form, reliable data for 
solvMifi; many of the' numerous probh'ins that prese-nt themse Ives in the* coursed of his work.” — Iron. 

"'There is ni^ eionbt that a ])ockc't-book e)f this de*sciiption must Ix' ,i nece'ssity in the shipbuilding 
trade'. . . . 'The volume; com. uns a mass of nse'ful inforination deal ly e'vpresse'd and presented in 

a handy foim.”- -l/cHi«r I'ln^inecr. 

WANNAN'S MARINE ENGINEER'S GUIDE 

"J'o Board of Tiadc^ P'\aniiiiations for Certificates of Oinipetency Containing 
, all lato.st OuestioiEs to Bate, with Simple, C'lear, anrl C'oiTcct Solutions, 
302 IClemonlarv Questions with Illustrateil Answer.s, and Verbal (Questions and 
Answers, comploie Set of Drawings with Statements completed. By A. C. 
Wanxan, C , Consulting Paigineer, and \V I WixxAN, M.I M.E., 
(.Certificated First C'lnss .Marine Engineer Illustrated with numerous Engrav- 
ings 'Third F'dition, Eevistxl anel Enlarged 500 jiagc's. I^arge crown 8vo, 
‘cloth . [Just PiihUshcd. Net 10/6 

"'The' book is cle^irly and i)lamly written and avoids nnncce'ssary explanations .ind formulas, and 
We' considci it a v.diiable' book for snide'iits of inaiiiu; engine'e'rmg .” — Ndutuul Mtif^asine. 

"'This IS an e-vcellent bc'ok. The- young e'ligiiu'e'r with the worlel before' him could harcily make a 
soiineler h.ise'. 'The* fe'.iture' ot the volume* is its simplicity.” — G/a 5 gc)a' lloahl. 

“The work cove’is all luiims on which informatiem is inelispe'iisable, ami clocks so in a manner 
whie^i aflords those' who uo to iltf»)i guidance' an ejpportiinity of not only gaining Knowledge, but of 
testing to what exti'iU tlic'y have succeeded in mastering the imiltifarious eh'tails v\ith which the 
volume abounds "—Scotsman. 

.WANNAN'S MARINE ENGINEER'S POCKET-BOOK. 

Containing latest Board of Trade Rules and Data for Marine FAigineers. By 
A. C. W'VN.XAN, C K Third Edition, Revised, Enlarged, and Brought up to 

Date. Sejuare i8mo, with Thumb Index, leather 5 /- 

" The'ie is .1 gieat dc\d of useful information in tliis little pocket-book. It is of the nile-of-thumb 
or<ler, and is, on that account, well adapti d to the uses of the sea-gomg engineer.” — Enf*ineer. 

"The work, with its many diagrams, condenses the information that is contained in the larger 
works on the suhji'Ct, in such .1 manner as to be very handy for reference .” — Nautical Magazine. 

R 



i8 CIWSBY LOCKWOOD 6" SON'S CATALOGUE, 

SEA TERMS, PHRASES, AND WORDS 

(Technical Dictionary of) used in the English and French Languages. (P2nglish- 
French, French-lCnglish ) For the Use of Seamen, Engineers, Pilots, Ship- 
builders, Shipowners, and Ship-brokers. Compiled by W. Pirrie, late of the 
African Steamship Company. Fcap 8vo, cloth limp .... 6/- 

“ This volniiie will be highly ;ip)preciatr(l by so.'iiiirn, engineers, pilots, ship^builders and .ship- 
owners. It will be foiled wonderfully accurate and complete.” — Scotsman. 

“ A very u‘^eful dictiotniry, which h.is longbecui wanted by French and English engineers, masters, 
officers and —Shipping Woild. 

ELECTRIC SHIP LIGHTING. 

A Handbook on the Practical Fitting and Running of Ship’s Electrical Plant, for 
the Use of Shipowners and i-luikiers. Marine Electricians and Sea-going 
Engineers in Charge. ]3y J. W. URguiiARX, Author of “Electric Light,” 
“Dynamo Construction,” &c Second Edition, revised and extended. With 
numerous Illustrations. Crown 8vo, cloth . . . . .7/6 

MARINE ENGINEER'S POCKET-BOOK. 

Consisting ot useful Tables and Formuke. By Frank Proctor, A I.N A. 

Third Itdition. Royal 32 mo, leather 4/- 

“ We recoiuinend it to our readers as going far to sup)ply a long-felt want .” — Naval Science. 

“A most useful companion to all marine engimiors.” - United Scrviie Ga::ette 

ELEMENTARY MARINE ENGINEERING. 

A Manual for Young Marine Engineers and Apprentices In the Form of 
Questions and Answers on Metals, Alloys, Strength of Materials, Construction 
and Management of Marine luigines and Boilers, Ceometry, Ac With an 
Appendix of Useful Tables By John Sherren IhtEWER, Government Marine 
Surveyor, Hongkong. Fifth Edition, small crown 8vo, cloth . . 1/6 

“Contains much valuable information for the class for whom it is intended, cspt'cially in the 
chapters on the niaiiageiiient of boileis ami engmcb.”— Auz/fira/ Iila/^a^.ine. 

MARINE ENGINES AND STEAM VESSELS. 

A Treatise on. By Robert Murray, CE ICighth Edition, thoroughly 
Revised, with considerable Additions by the Author and by (^KORtiE Carlisle, 
C.E., Senior Surveyor to the Board of Trade at Liverpool. Crown 8vo, cloth. 

PRACTICAL NAVIGATION. 

Con.sisting of The Sailor’.s Ska-Book, by James Greenwood and W. H. 
Rosser; together with the retjuisite Mathematical and Nautical Tables for the 
Working of the Problems, by Henry Law, C E , and Professor J. R. Young. 
Illustrated. i 2 mo, strongly half-bound . . .... 7/- 

THE ART AND SCIENCE OF SAILMAKING. 

By Samuel B. Sadler, f’ractical Sailmaker, late in the employment of Messrs. 
Ratsey and Lapthorne, of Cowes and Go.sport. With Plates and other Illustra- 
tions. Small 4 to, cloth 12/6 

“ This extremely practic<d work gives a complete education in all the branches of the manufacture, 
cutting out, ropung, seaming and goring. It is copnoiisly illustrated, and will form a iirsl-rate text-book 
and guide.”— Times. 

CHAIN CABLES AND CHAINS. 

Comprising Sizes and Curves of Idnks, Studs, &c , Iron for Cables and Chains, 
Chain Cable and Chain Making, Forming and '^elding Links, Strength of 
Cables and Chains, Certificates f^or Cables, Marking Cables, Prices of Cnain 
Cables and Chains, Historical Notes, Acts of Parliament, Statutory Tests, 
Charges for Testing, List of Manufacturers of Cables, , &c “By Thomas W.. 
Traill, F.E.R.N., M. Inst C.E. , Engineer-Surveyor-in-Chief, Board of Trade, 
Inspector of Chain Cable and Anchor I’roving Establishments, and (General 
Superintendent, Lloyd’s Committee on Proving Establishments. With numerous 
Tables, Illustrations, and Lithographic Drawings. Folio, cloth, bevelled boards. 

^2 2s. 

“ It contains a vast amount of valuable information. Nothing seems to be wanting to make it a 
complete and standard work of reference on the subject." —N autical Magazine. 
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MINING, METALLURGY, AND 
COLLIERY WORKING. 

.THE OIL FIELDS CF RUSSIA AND THE RUSSIAN 

OIL INDUSTRY. , 

Comprising a Complete Account of the Physical Featnrc'=^. and Productions of 
the Pussian Oil Regions, and a Practical Guide to the Exploration, Exploitation, 
and Management of Oil Properties in Russia and elsewhere. Ry A. Beeby 
Thompson, A M Inst M.E., Chief Engineer and Manager of the European 
Petroleum Company. Super-royal 8 vo, with Plates and other Illustrations. 

^ • {In the Press. Price about 30/- Net, 

MACHINERY FOR METALLIFEROUS MINES. 

A Practical Treatise for Mining Engineers, Metallurgists and Managers of 
Mines. By E. Hknky Davies, M.E , F G S. 600 pp , with Folding Plates 
ai^l other Illustrations. Medium, 8 vo. cloth .... Net 25/- 
WATt.R AS A Motive Power. — Winu Knoinks and Ventii.atino Machinery. — Steam 
Boiiers, Steam 1Cn(,ines, and Oil Ilnc.inks. -HoisriNf. Machinery.— 'The Draina(',e of Minks 

AND PUMI'INO ^[A^HINEKY.— K()( K DKIEEINCx MaCHINKK\ . - l^ORING MACHINERY. — COARSE CON- 
CKNIKATION MA( HINERY. — Sl/IN(^ AND CeASSH ICATION TkoMMEES. — J lOGERS AND JiGGING. — 

Machinery i ok Fine Conc en 1 rai ion. — The Milling of Gold Ores.— 'Fiik Milling ok Silver 
Ores.— AMAL( 7AM^nNG Plaies and Machinery. Drying and Roasting Machinery. — The 
Chlorination and C\anide Pi<o< esses tor the KxtracticjN oe Gold.-- -C oNrENTRArioN Mills 
OR Dki ssing Floors iok 'iiie Ores of Lead, Zinc, Cofej k, et( --Other Methods of Con- 
centration, iHE Working oe Mii ls, etc. — Klecirkitv as a .Moiive Power for Mining 
Maciiineky, — Eiectric I.d.mting and Kiectric Blasting. — Aerial Wire Ropeways and Wire 
Ropes. — 'Fransport p.v Rail and Road. 

“ Deals (‘xhaustively wall the many and cjoinplex details which ko to make up the sum total of 
machiiuiry and other rcMjuiremeuts for the successful workiiu' of inetallifm'ous mines, and as a book of 
ready reteit nee is of the highest v.due to mine niana^»ers and diii'Ctors ” — Mining Journal. 

“ Mr. Davies has done the advancf d student and the inanaK<‘r of mines Kood service. Almost every 
kind of machinery in actual use is carefully desenbed, and the woodcuts and plates arc good " — Atheftieum, 

THE DEEP LEVEL MINES OF THE RAND 

AND THEIR FUTURE DEVELOPMENT. 

Considered from the Commercial Point of View. By G A. Denny (of Johannes- 
burg), M N.K.I M E , Consulting Engineer to the General Mining and Finance 
Corporation, Limited, of London, Berlin, Paris, and Johannesburg Fully Illustrated 
with Diagrams and Folding i dates Loyal tSvo, buckram . . . 26/- 

“ Ml. Dc'imy by confmmg lumself to the consideration of the future of the deep-level mines of the 
Rand breaks lU'w ground, and by dealing with the sub)ect rather from a cominercial standpoint than 
from .1 scientific one, appeals to a wide circU‘ readers. 'Phe book cannot fail to prove of very great 
value to investois m South African imnos .” — .Mining Jomnal. 

“ Will Interest all wlio ait; coiicernetl in any way with the Witwatersr.ind Goldfields ” — The Times. 

PROSPECTING FOR GOLD. 

A Handbook of Practical Information and Hints for Prospectors based on 
Persinal b:xpericnce By Daniel J. Rankin, F.R S.G.S., M.K A.S , formerly 
Alanager of the Central African Company, and Leader of African Gold Pros- 
pecting Expeditions With Illustrations specially Drawn and Engraved for the 
Work Fcap. Svo, leather . Net 7/6 

“ This wt'll-coiupiled botdv contains a collection of the richest gems t)f usJtul knowledge for the 
prospectoi’s beiielit, A special table is given to accelerate the spotting at a glance of minerals 
associated with gohl .” — Mining J on null. 

THE METALLURGY GOLD. 

A Practical , Treatise on the Metallurgical Treatment of GoUl-bearing Ores. 
Including the Assaying, Melting, and Refining of Gold. By M. Eis.sler, 
M.Inst M M. Fifth Edition, Enlarged. With over 300 Illustrations and 
Numerous Folding Plates. Medium Svo, cloth .... Net 21/- 

l‘This book thoroughly de-trrvi's its title of a ‘Practical Treatise.’ The whole process of gold 
mining, from the bnvikiug of the quartz to the assay of the bullion, is described in clear and orderly 
narrative and with much, but not too much, fulness of detail .” — Satiiiday Review. 

, “The work is^ stoiehonsc of information and valuable data, and we strongly recommend it to all 
• professional men engaged in the gold-mining industry ." — Mining J oiivnal. 

THE CYANIDE PROCESS OF GOLD EXTRACTION. 

And its Practical Application on the Witwatersrand Gold Fields and elsewhere. 
By M. Eissler, M Inst.M.M. With Diagrams and Working Drawings. Third 
PIdition, Revised and Enlarged. Svo, cloth Net 7/6 

“This book is just what was needed to acquaint mining men with the actual working of a ppjctjss 
which is not only the most popular, but is, as a general rule, the most successful for the extraction of 
gold from tailings. lountal. 
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DIAMOND DRILLING FOR GOLD & OTHER MINERALS. 

A Practical Handbook on the Use of Modern^Diamond Core-Drills in Prospect- 
ing and Exploiting Mitieral-bearing lYopertics. including I’articukirs of the Cost 
of Apparatus and Working By G A. J^enny, M N.E Inst.M E , M Inst.M.M. 
Medium Svo, i68 pp , with Illustrative Diagrams ..... 12 /G 

“Then; is cc^rt.iinly scope for .i woik on diamond drilling, .ind Mr. Denny dcservts grateful 
recognition for su})ply 1 ng a decided want We strongly recommend eveiy board of directors to 
carefully peinse the pagi's of ihi* work .” — Minitifi Journal. 

FIELD TESTING FOR GOLD AND SILVER. 

A Practical Manual for Prospectors and Miners. By W H Merritt, 
M.N E.lnst.M.E., A K S.M , 6 :c With Photographic Plates and (Jther Illustra- 
tions I'cap 8vo, leather . ..... 5 /- 

“ As an instructor of prospectors classes Mr. Merritt has the advantag<‘ of know mg exactly the 
information liki^ly to he most valuable to the miiuT m tin* field. The contents cover all the details of 
sampling and testing gold and silver ores A useful addition to a jnospector’s kit ” — Minini^ Journal. 

THE PROSPECTOR’S HANDBOOK. 

A Guide f(jr the Prospector and Traveller in Search of Metal-Bearing or other 
Valuable Minerals By J W Anderson, M. A (Cainb ), F K G S. Ninth Edition. 
Small crown 8vo, 3/6 cloth , or, leather, pocket-book form, with tuck 4/6 

“Will supply a much fi-lt u'ant, tspecially among Colonists, m whos(' way are so ofpMi thiowiiniany 
mineralogical .spc'cimens the value of which it is <ldficult to determine.” - Knf^incer. 

“ How to find CfumiKTcial minerals, and how to identify tlKunwhen the> .ire found, are the leading 
points to which attention is directed The .iiithor has managed to pack .is much pr.ictical dc'tail into 
Ills pages as would siipf)lv in.itenal for.i hook three tmu's its size .” — Mining J out mil 

THE METALLURGY OF SILyER. 

A Practical Treatise on the .Amalgamation, Koasting, and Uxiviation of Silver 
Ores. Including the A.ssaying, Alelting, and Pcfining of Silver Bullion P>y 
M. Eisslkr, M. Inst.M M Third Editum Crown 8v(), cloth 10/6 

“ A practical treatise, ,'ind a technical work which we are convmcc'd will supply .i long felt want 
amongst practical men, and at tin* s.iine time be of value to studiMils and othe rs mdiiectly comiccted 
with the industrit's "—Mining Journal. 

“From fust to hist the hook is thoroughl> sound and reh.ibh'.”- Collieiy (luauhan. 

THE HYDRO-METALLURGY OF COPPER. 

Being an Account of Processes Adopted m the Ilydro-Metallurgicnl Treatment 
of Cupriferous Ores, including the Manufacture of Cop})cr Vitriol. With 
Chapters on the Sources of Supply of Copper and the Koasting of (Tipper 
Ores By M, EmsLKR, IM Inst M.M Medium 8vo, cloth . . Net 12/6 

“In this volume the v.irioiis processes for the exttaction of ct)])j)er by w’l't methods .ire fully 
detailed. . . . ('osts are givi-n when av.iilable, and a gi<ai deal ef useful mtoim.iiiun about tlie 

copper industry of the woihl is presented m an mteresimg .uid attractive nianiKU'. ... A very 
welcome addition to the hieiature of coi>pi‘r "--.Uim/tg Journal. 

THE METALLURGY OF ARGENTIFEROUS LEAD, 

A Practical Treatise on the Smelting of Silver- Lead Ores and the Kcfiiiing of 
Lead Bullion Including Keports on various Smelting EstablishnuMits and 
Descriptions of Modern Smelting I’Tirnaces and Plants in Euro])e and America 
By M. Elssler, M Inst M M , Author of “ The Metallurgy of Gold,” A:c 
Crown 8vo, 400 pp , with 183 Illustrations, cloth . 12/6 

“The nuiiieroushnetrilUirgical prec<*ssts, which are fully .md <‘\tensively ta ated of, einhi ace all the 
stages experienced in the pass.ige of the lead fiom the various natural stati s to its issue fiuiii the refinery 
as an article of comiiieice.”- Prattical Euf^ineer. 

METALUFEROyS MINERALS AND MINING. 

ByD. C.Davik.s,!' G S. Sixth Edition, thoroughly Revised and much Enlarged 
by his Son. E Henry Davies, M.E., L' G S 600 pp , with 173 Illustrations. 
Large crown 8vo, cloth .... ... Net 12/6 

“ Neither tin* practical miner nor the general reader, intt rested m mines, c;m have a better book 
for his companion and his guide.” Journal. 

EARTHY AND OTHER MINERALS AND MINING.' 

By D. C. Davies, F.G S , Author of “Metalliferous Minerals.” i^c Third 
Edition, Revised and Enlarged, by his Son, E. Henry Dav?es, M E., F 
With about 100 Jllustration.s. Crown 8vo. cloth ... . 12/6 

BRITISH MINING. 

A Treatise on the History, Discovery, Practical Development, and P'uture 
Prospects of Metalliferous Mines in the United Kingdom. By Robert Hunt, 
F R.S , late Keeper of Mining Records. Upwards of 950 pp., with 230 Illustra- 
tions. Second Edition, Revised. Super-royal 8vo, cloth . . i &2 2 s. 
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POCKET-BOOK FOR MINERS & METALLURGISTS. 

Comprising? Rules, Formulm, iTables, and Notes, for Use in Field and Office 
Work. By F. Danvers Power, F G.S , M K Second Fdition, Corrected. 
Fcap 8vo, leather . Q/- 

“This excellent book is an a<hnirable exaniplo of its kind, and ought to find .i large sale amongst 
English-speaking prospectors and ininitig engineers."— 

THE MINER'S HANDBOOK. 

A Handy Book of Reference on the subjects of Mineral Deposits, Mining 
Operations, Ore Dressing, &c For the Use of Students and others interested in 
Mining matters. Compiled by John Mjt.ne, F.R S., Professor of Mining in the 
Imperial University of Japan Third Edition. Fcap 8vo, leather 7/6 

“ Professor Milne’s handbook is sure to be rec(‘ive<l with favour by all connected with uiining, and 
will be extremely popular among studom^." —Athena urn. 

‘IROC^ ORES OF GREAT BRITAIN AND IRELAND: 

TheiP Mode of Occurrence, Age and Origin, and the Methods of Searching for 
and Working them. With a Notice of some of the Iron Ores of Spain. By 
J. D Kendall, I'.G.S . Mining Engineer Crown Svo, cloth . . . 16 /- 

MINE DRAINAGE. 

A Complete Practical Treatise on Direct-acting Underground Steam Pumping 
Machinery By Stephen Michell Second Edition, Re-written and Hlnlarged, 
With 250 Illustrations. Royal 8vo, cloth Net 26 /- 

HOKIZON'rAI. PUMPING ENGINES tjtoTAro and Non-Rotm<y Horizontai. Engines — 
Simple and c.'ompoum) Stkam Pumps VKRTTC.'VL PUMPING KNGINliS -Rotary and Non- 
rotary VkRIKAL I^NOINKS -SlMlM.K AND C( 3 MI'OlJND SfKAM PCM I'S -TkII’LK-KxRANSION StEAM 
Pumps— Pulsating Stkam I^umps- -Pump Valves— Sinking Pumps, &c., tkc. 

“This voluiiM' contains an immense amount of important and mt(>resimg m w mattiT. The book 
should undoubtedly prove of great us(j to all wliowii.h for mformaiion on tlii' subject."- I he Engineer, 

ELECTRICITY AS APPLIED TO MINING. 

By Arnold Lupton, M.Inst C li , M.I.M.E., M.l.E E., late Professor of Coal 
Mining at the Yorkshire ('ollege, Victoria Unuersity, Mining Engineer and 
Colliery Managctr , G D. Asitn.m l I^ark, M LICE., A.M.l M.E., Associate of 
the Central 'J'echnical ('ollege. City and fbnlds ol London, Head of the 
Pdeclrical lingintiering Department, Yorkshire College, Victoria University; 
and Hkkbkrt Perkin, M I.M.E., Certificated Colliery Manager, Assistant 
Lecturer in the Mining Department of the Yorkshire C'ollege, Victoria University. 
With about 170 Illustrations Medium 8vo, cloth . [Just Published. Net 9 /- 
(For Summary ok Contents, st-e pagt' 23.) 

TfiE COLLIERY MANAGER'S HANDBOOK. 

A Comprehensive Treatise on the Laying-out and Working of Collieries, 
Designed as a Book of Keference for Colliery Managers, and^ for the Use of 
Coal-Mining Students preparing tor First-class (Certificates By C \leij I^amely, 
Mining Fngineer and Surveyor , Member of the North of England Institute of 
Mining and Mechanical Engineers, and Member of the Soutli Wales Institute 
ot Alining luigineers With Plans, Diagrams, and other Illustrations. 
Fourth PTlition, Revised and Enlarged 9G4 pp. Medium 8vo, cloth . 26 /'- 

( 4 kolo(;y,“ Search for Coal — Mineral Leases and othi-r Holdings. -Shaft Sinking. — 
Fitting Up the Shaft and Surface Akkangf'ments — Steam Boilers and thf:ir FittinGvS. — 
Timuering and Walling. — Narrow Work and Methods ok Working. —Underground Convey- 
ancf:. — 1 )raina(;e, -Thf: Gases i^.t with in Mines; Venhi.ation.- On the Friction ok Air in 
Mines?- The Priestman Oil Enginf:, Petkolf:um and Natural Gas.— Surveying and Plan- 
ning. — Safety Lamps and Firf:-L)amp Detectors. — Sundry and Incidental Opera iions and 
A pm.iANCKs.- Colliery Kxplosions.— Miscellani.ous ^ui-stions and A'HSWKMS.—Appendix : 
^IUmmary ok Report ok 11 . M. Commissioners on Accidents in Minks. 

“Mr. Paiiudy’.s work is umincntly suited to the purpose for which it is iiUeuded-- being clear, 
interesting, exhaustive, rich in detail, and up to dat(*, giving descriptions of the latest machines in every 
department. A mining engineer could scarcely g<i wrong who followed this 'Noi'k."- Collieiy Guardian, 
“ Mr. Pamely has not only given us a comprehen.-^ive retcreiice book of a very high order, suitable 
to the requirf'iuents of mining engineers and colliery managers, but has also provided mining students 
with. a class-book that is as interesting as it is instructive ." — Colliery Manaf>er. 

“ This is tlio most complete ‘ all-round’ work on coal-mining published in the English language. 

. . . No library of coal-mining books is complete without it .” — Colliery Enf^tneer (Scranton, Pa., U.S.A.). 
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COLLIERY WORKING AND MANAGEMENT* 

Comprisin^^ the Duties of a Colliery Manaj^er, the Oversight and Arrangement 
of Labour and Wages, and the different Systems of Working Coal Seams. By 
H. F. Bulman and K. A. S Rkdmayne. 350 pages, with 28 Plates and other 
Illustrations, including Underground Photographs Medium 8vo, cloth . IB/*** 

" This is, in<iof 3 , an admirable Handbook for Colliery MabaRiMs, in fact, it is an indispensable 
adpinct to a Colliery ManaKei's eilucatlon, as \vt II as being a most nsefnl and interesting woik on the 
subject for all who in any way h.ive to do with coal mining. "I'lu* nndt'rgionnd jdunographs are an 
attractive fealiiie of ih(' w'ork, bcang very life-hke and necessarily true rejjrest'iitaiions of the scenes 
they depict,” - Collioy CiUivdian. 

“ Mr. Bnlman and Mr. Redmayni', who are both e\p(Ti»-nced Colliery M.inagi'rs of great literary 
ability, are to be congratulatt'd on having supplied an authoritative w'ork (h'aling w ith a side of the 
subject of coal ininmg which lias hitherto receive i but scant treatment The authors elucidate their 
text by iKj woodcuts and 2H plates, most of the latter being admirable reptoductions of I'xiotographs 
taken underground with the aid of the magnesium flasli-light 'Diese illiistiations are excellent.” — 
Natiiie. 

COAL AND COAL MINING. 

By the late Sir Wakington W Smvth, M A., F R S , C'hief Insjiect'T' of the 
Mines of the Ch*()\vn and of the Duchy of Cornwall ICighlh Edition, Revised 
and Extended by T For.stkk I:Jro\vx, Mining and Civil Engineer, Chief 
Inspector of the Mines ot the Crown and of the Duchy of Cornwall Crown 
8vo, cloth .... 3/6 

“As an outline is given of eveiv known coal-field 111 tins and othei countries, as well as of the 
principal inetliods of wuiking, the book will doubtless inten st a very laige niunbei of readers.” — 
Mining Jounuih 

NOTES AND FORMUL.® FOR MINING STUDENTS. 

By John Herman Mkuivale, M A , r.ate fTofessor of Mining in the Durham 
College of Science, Newcastle-upon-Tyne hourth J^ditioii, Revi.sed and 
Enlarged, by H. ]' JRjlman, A M Inst C E .Small crown 8vo, cloth 2/6 

“ The author has done Ins work in a cn ditable manner, and h.js produced a book that will be ot 
service to studmUs, and those' who are pr.ictically eng iged m mining opc'iations -F.ni^iuco 

INFLAMMABLE GAS AND VAPOUR IN THE AIR 

(The Detection and iMeasureinent of) l:>y Frank Ciowes, D Sc , I.ond , F.I.C 
With a Chapter on The Detection and Measurement of Petroleum Vapour, 
by Boverton Redwood, E R S E , Consulting Adviser to the Corporation of 
London under the Pi'troleum Acts Crown Svo, cloth . . Net 5/- 

“ Professor Clowes li.is given ns a volume on asulijtct ot much industn.d imjHirtauci'. . . . 

Those inteiestcd in these matters may be recommended to study tins bo(d<, winch is easy ol compre- 
hension and contains many good tilings .” — 7 he Knguieei. 

COAL & IRON INDUSTRIES OF THE UNITED KINGDOM. 

Compribiiig a De.scriplioii oi the Coal h'lelds, and ot the Principal .SeaMis of Coal, 
with Returns of their IToduce and its Distribution, and Analyses of Special 
Varieties Also, an Account of the Occurrence of Iron Ores in Veins or Seams; 
Analyses of each Variety, and a History of the Rise and Progress of Pig Iron 
Manufacture. By Richard Meade 8v(), cloth . 28/- 

“ Of this book W’e may umeservedlv say that it is the liest of Us el.iss w hu ll wi' Imm ( ver* iiiel. . . , 
A book of retorence winch no one engaged in the non or coal trades should omit liom his libraiy.” — 
Iron amt Coal Tuutes' Rcvicu'. ^ 

ASBESTOS AND ASBESTIC. 

Their Properties, Occurrence, and Use. By Robert H Jones, F.S.A., 
Mineralogist, Hon Mem. Asbestos Club, Black Lake, Canada With Ten 
Collotype Plates and other Illustrations. Demy 8vu, cloth . 16/- 

“ An interesting and invaluable work .” — Colliety Guardian, 

GRANITES AND OUR GRANITE INDUSTkiES. 

By George F. Harris, E.G.S. With Illustrations. Crown 8vo, cloth . 2/6 

TRAVERSE TABLES. 

For use in Mine Surveying. By William Lintern, C E. With two Plates, 
Small crown Svo, cloth Net 3/- 
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ELECTRICITY, ELECTRICAL ENGINEERING, 

___• 


ELECTRICAL ENGINEERING. 


.THE ELEMENTS OF ELECTRICAL ENGINEERING. 

A First Year’s Course fof Students l^>y Ty.son Sewei.l, A.l H., Assistant 
Lecturer and Demonstrator in Fleclrical knf^ineerin.i:^ at the'Lolytcchnic, Regent 
Street, London. Second Fdition, Revised, with Additional Chapters on 
Alternating Current Working, and Apjiendix of (juestions and Answers 
450 pages, with 274 Illustrations Demy 8vo, cloth [ fwit PuUished. Net 7/6 
Ohm’s Law. -Units lLMi'r.o\Li) in Iu.lcirkal Knginkkuinc.. - .Skriks and Parallel 
C iRceiTsg Clrrknt Dlnsiiv and PorKNTiM. Dftoi* IN THh CiH( I IT. Thk Heating Effect of 
THE Electric Ccrri m . — 'J'he Magm ik. loiT-ti or an JClittric Clrrent. -The Magnetisa- 
tion OF Iron." Ei.ec, i ro-Cmemis imo , Primary Batteries. -- A r cl mulators. — Indicating 
Instruments , Ammeters, Voi.t meters, Ohmmeters.— Klectrhti v Si imta Meters. —Measuring 

InSTRL’MENT S, AND THE MeASUREMEN'1 OI- Ki EC TRICAI. RESISTANCE.- MEASUREMENT OF POTENTIAL 
DlFll^KNCl , C\FAC1TY, CURRENT StRENI.IM, AND Pr.KMl'.AlUEU \ Auf I.AMFS. -INCANDESCENT 
Lamp§^ Mam j<a( u;ri. and Inst o.latton , Phot omltky.- -'J'he Cont-nuols Current Dynamo. 
— DiRFcf C urrent Motors. - - Amt. rnattng (Tjkkf n i s. —Transformers, Ai.tersators, Syn- 
chronous Moi OKS. " I'OLI ITIASE WcHCKINt.. AlT’ENDIY Ol ^}LT;sTIONS AND ANSWERS. 

“An (‘XC(*lk'nt triMtisc for sindtTUs f)f die clonunlary facts connected with electrical 
eTi{<irK'crinj<.'’«-77i^ Rlccti uum. 

“OiH'of the bust books for those coiniiu ncniK tlu* study ol electrical en^ineiTin^. Everything 
is expl.iiiied in snnj)l(> language whicli < \( 11 a beginniT cannot tail to understand .’’ — The Engineer. 

“ One \v('lc()ines this book, winch is sound in its treatment, and admirably calculated to give 
students the kiiowh'dge and iiiloimation tbe\ iiio'a ntjnire.”- .\atuic. 

CONDUCTORS FOR ELECTRICAL DISTRIBUTION. 

Their Materials and iManufactiirof 'Fhe ('alculation of Circuits, Pole-Line Con- 
struction, Underground Working, and other Uses. J^yl'. A C Perrine, A.M., 
D Sr ; formerh ihofessor of Iilectrical ICngiiicering, Leland Stanford, Jr., 
University; M.A.lnstlLIL i')cm\ 8\o, cloth [Just Published Net 20 /** 

CONDKIOR MaTI. RIALS -AlIOAFD ConDLT 1 ORS- -M AN U I A( TU RE OF WlKK — WlKK-PlNISHING — 
Wire Insulation Caui.es— ("ai c i latiu.n <u Circ uit s— Kelvin’s Law or Kconomy in Conduc- 
tors— Mi i tiim i Ak( List RinnioN -A i ti rn\tin(. Current Calci:lation — Overhead Lines — 
POT.K Line— LiNL JnSULAIORS- UNDElOrKOLM) CoNDLt lORS. 

“The book lias much to nT-oiiimend it, and the mains engineer will do well to add it to his 
library.” -The KleclncKin. 

ELECTRICITY AS APPLIED TO MINING. 

]>y Arnold Lupto.x, M Inst C.K., M I M JC , M I PLE , late Professor of 
C'oal Mining at the Yorkshire College, Victoria University, Mining Engineer 
and C'ollierv Manager , G. D. Aspinall Parr, M I.E.E., A 
Associate of the C'entral Technical ('ollegc, City and Guilds of London, Head 
of the J'.h'ctrical Ihigineering Department, Yorkshire College, Victoria Univer- 
sity^ anil IIerbkrt Pkkkin, M 1 M E , C'ertificated Colliery Manager, 
Assistant ]>eeturer in the Mining Department of the Yorkshire College, Victoria 
Ihiiversit). With about 170 Illustrations Medium Svo, cloth. 

[Just Published. Net 9 /« 

iNTKuDUt.lORA . -DaNAMIU Im E( TKK IT \ DkIVING 0I< THE DyNAMO.— 'I'HK StKAM TURBINE. 
Distkijjuitdn Ol' Eii'.utrical LnerixA. — Start iN(> and Stofi’Inii Electrical Generators and 
Motors.— Ej I’l.iRU Caries. — Central Eikctkic.al Plants. — Electricity applied to Pumping 

ANli) HaULIN(x.~Ki ECTRICITY APPl.IED TO CoAL-Cl TTlNlx.— T a PICAL ELECTRIC Pl.ANTS RECENTLY 

Erected. -Ei.ec IRK LhxHiing hy A»c and Glow Lamp.s.— Miscellaneous Applications of 
ElEOTRICITA.— J iE^l TRICITA AS CoMPARFD WITH OTHER MoDEb OF TRANSMITTING POWER.— 
Dangers of Electricity. 

“The book is a good attempt to meet a growing Avant, and is well worthy of a place in the mining 
engineer’s library.” — The Electrician. 

“ It is very readable and instinctive, and will doubtless prove of considerable value to mining 
en{|ineors.”— 7 '/k • 

“The work is well written, well got up, aii<l w'ell illustrated It is as concise as possible, and 
exactly suited fot rapid reference by men to w’hom time is an object of the first importance .” — The 
Athena um. • 

WIRELESS TELEGRAPHY. 

Its Origins, Development, Inv’enlions, and Apparatus. By Charles Henry 
Sewall, Author of “Patented Telephony,” “The Future of Long-distance 
Communication.” 220 pages, with 85 Illustrations. Demy 8vo, cloth. 

[Just Published. Net 10/6 
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DYNAMO ELECTRIC MACHINERY: ITS CONSTRUCTION, 
DESIGN, AND OPERATION. 

By Samuel Sheldon, AM., Ph D , Professor of I’hysics and Electrical 
Engineerinjjf at the I’oly technic Institute of Brooklyn, assisted by Hobart 
Mason, B S. 

In tiCi) volumes, sold sepunitely, as /vlloics 

Vol. 1 .— DIRECT CURRENT MACHINES. Third E dition, Revised. Large 
Crown 8 VO. 280 pages, with 200 Illustrations . . Net IH/- 

Vol II. ALTERNATING CURRENT MACHINES. 1 .arge Crown 8vo. 

260 pages, with i8.| Illustrations .... - Net 12 /- 

J 30 rDesigne(i .is Text-books for usi' in Trrlmic.ib luliicaiioiuil InsiiLiitions, .md by loiginrors whose 
work incl lidos tin* b.indlin}.; of Diuct .'ind Ahc'iii.iling Curroiu MacbiiK s rtspcctiveL, and for 
StuciciUs iMohcKMU in iiKithi ni.iiics. 

ELECTRICAL AND MAGNETIC CALCULATIONS. 

For the Use of lUectriral Engineers and Artisans, Teachers, Students, and all 
others interested in the Theory and Application of Electricity and Magnetism. 
By A. A. Atkinson, Professor of Electricity in Ohio University. Crown 8vo, 
cloth ... Net 9 /- 

“ To tcacluius .md llmso who ulro.id\ possess .1 fair knowk'd^o of thoir subject w(' cyiu rccoinmond 
this book as biMiig useful to cou'-uh v\ In n requiting dat.i or fonuul.u whicli it is iieithfr convenient 
nor necessary to ict.iin liy im iuor>.”-- 1 he EUctiicuin. 

ARMATURE WINDINGS OF DIRECT CURRENT DY- 
NAMOS. 

Extension and Application of a Cieneral Winding Rule ]>y E Arnold, 
Engineer. Assistant Professor in Electrotechnu's and Machine Design at the 
Riga Polytechnic School Translated from the C)riginal (merman bv Erancls 
B. De Gress, M K , Chief of Testing Department, ('rocker-Wheeler Company. 
With 146 Illustrations Medium 8vo, cloth Puhhshed. Net 12 /- 

SUBMARINE TELEGRAPHS. 

Their History, C'onstruction and Working Founded in part 011 Wun.schen- 
dorfe’.s “Traiti* de Telegraphic Sous Marine,” and C.om[)iled from Authoritative 
and Exclusive Sources. l>y C'harles BrUtHT, F R S E , A M Jnst.C'.E , M.l.E.E. 
780 pp., fully illustrated, including maps and folding plates. Royal 8vo, cloth. 

Net ^3 3 s. 

“There aie few, if aii), jK'isons more lutt »I to write a tre.itJsj' 011 subju.niiie telegr.qihy than Mr. 
Charles Ib'ight. He lias done liis woik .idiiiir,ibl> , and has written 111 a way which will appeal as 
much to tht' kiynian .is to tlie engim t r This adinii.ible volume must for many years to come hold the 
position of the English classic on submarine telegraphy.” hunmen . 

“ This book is full of mfoiiuatioii. It makes a book of rt feieiice which should be 111 oveiy engineer's 
library.” — Natuic. 

“Mr. Bright's inti^restinglv written .iiid admirably illustratid book will meet with welcome 
reception from cable men.” — lUcLtrumn. 

“TheAutlior deals with his siib|ect from all points of view’ —political and strali'gic.d as well as 
scientific — the woik will be of inli’iest not only to men of .science, but to the general public. We can 
strongly recommend it.” — Athciiwum. 

THE ELECTRICAL ENGINEER'S POCKET-BOOK. 

Consisting of Modern Rules, Formulae, Tables, and Data. By H. R. Kempe, 
M.l.E.E , A.M.Inst.C.E., Technical Ofheev. Postal Telegraphs, Author' of 
"A Handbook of Electrical Testing,” &c Second Edition, Thoroughly Rev.^sed, 
w'ith Additions. With numerous Illustrations. Royal jcmo, oblong, leather 5 /- 
“ It is the best book of its kind ." — Elettncal Knnineci. 

“The Electiical Engineei’s Pocket-Hook is a good one." — Klcctnciun, 

“ Strongly recommended to those engaged in the electrical iiidustiir s .” — KUclrkal Review. 

?OWER TRANSMITTED BY ELECTRICITY. 

And applied by the Electric Motor, including Electric Railwa)^ Construction^ 
By P. Atkinson, A.M , Ph 1 ). Third Edition, fully Revised, and New Matter 
added. With 94 Illustrations. Crown 8vo, cloth .... Net 9 /- 

DYNAMIC ELECTRICITY AND MAGNETISM. 

By Philip Atkinson, A.M,, Ph.D., Author of “ Elements of Static Electricity,” 
&c. Crown 8vo, 417 pp., with 120 Illustrations, cloth .... 10/6 
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ELKCTRICITY, ELECTRICAL ENC INEERIXG, Crc. 


TH^ MANAGEMENT OF DYNAMOS. 

A Handy book of Theory anc^ Practice for the Use of Mechanics, Engineers, 
Students and others in Charge of Dynamos. By (j. W I.ummis-I^aterson. 
, • Third Edition, Revised. Crown 8vx), cloth ..... 4/6 

“ An exainpl(‘ which deserva-s to U' taken as a iiif)d('l by other .iiithois 'I'ln* subject is treated in a 
manner which any int('llif<ent man who is iit to b«- (Murusted witli cliai^e ot an (*n>;ine shouhl be able to 
understand. It is .i nsidnl book to all who m.ike, tend or employ eltctric maehinei y.”'— zl/i/u/cc'A 

THE STANDARD ELECTRICAL DICTIONARY. 

A Popular Encyclopa'dia of Words and Terms Used in the Practice of Electrical 
Engineering Containing upwards of 3,000 Definitions P>y T O’Conor Sloane, 
A M* Ph D Third iLditJon, with fVppendix Crown Svo, 690 pp., 390 
Illustrations, cloth . 7/6 

“The work has 111, in> atli active featnit'S in it. and is, beyond doubt, a well ]>e,t together and useful 
publication. The amount ot ground rau'enil may be gatluned from the lact that in the index about 
5,000 reference's will be found.”- KlcLtruul Revuio. 

EL^tiTRIC LIGHT FITTING. 

A Handbook tor Working Electrical luigincers, embodying Picictical Notes on 
Installation Management By J. W. Urouhaht, IClectrician, Author of “Electric 
Light,’’ -Ac With numerous Illustrations Third Edition, Revi.sed, with 
Additions Crown 8vo, cloth ... 6 /- 

“This volume decals with tin* mechanics of electric hi'litnij^, and is addressed to men who are 
already cnn.iged in the work, 01 arc' tiainmg lor it. Th<‘ work tiaversc's a i^riat deal of ground, and 
may be read as .1 sc qiu I to the authoi’s useful work on ‘ KIc-ctnc faght ’ " -FJclIi uicin. 

“ The book is well worth the ]>eiusal of the workman, for whom it is wnitc*n ” — EledtUal Revieiv. 

ELECTRIC LIGHT. 

Its i Production and Use, Embodying Plain Directions for the Treatment of 
Dynamo-Electric ATachines, Batteries, Accumulators, and Electric Lamps. By 
J. W Ur^uhart, C 1 ^ Sixth Edition, Enlarged ("rown 8vo, cloth . 7/6 

“'I'he whole giound ot electiic Iii'htnig is moie or less cov< i< <1 and cxi)lajned in a vc/iy clear and 
conci«io mannc'i ” — FAcitrual RcinCiC. 

“ A vaiic iueLiun ol tlie salient farts cornu ctc'd with tlu; .science ol eUctiic lighting.” — Flectncian. 

DYNAMO CONSTRUCTION. 

A 1 Practical Handbook for the U.se of ICngineer (.'onstructors and Electricians-in- 
Charge Embracing Framework Ihiilding, Field Magnet and Armature Winding 
and Grouping, Compounding, Ac By J W. UkyunAKT Second Edition, 
Fmlarged. With 114 Illustrations. Crown 8vo, cloth .... 7/6 

“Mr. Urquhart's book is tlu’ first one winch d(Mls w'lth these in.itters m such a way that the 
eiigineeiing studi iU can understand them. The book is vi-ry readable, and the author leads his readers 
lip to difficult subjicts by leasoiiably simph* U'sts "—Fm^incei in^ Review. 

ELECTRIC SHIP-LIGHTING. 

A ILaidbook on the I Practical Fitting and Runnirig of Ship's lUcctrical Plant. 
• For the Use of Shipowners and Builders, .Marine Electricians, and Sea-going 
Engineers in ('harge By J W Ukouhart, C E Second FIdition. Revised 
and l^^.xtended With 88 illustrations, crown 8vo, cloth . , 7/6 

“The subject of shij) cko tiic lighting is one of vast impoitance, and Mr. Unpihait is to be highly 
complimentiul for placing such a valuable work at the service of marine electricians. Steamship. 

ELECTRIC LIGHTING (ELEMENTARY PRINCIPLES OF). 

By Alan A Camphell SwiTiton, M Inst.C.E , M I E E. Fourth Edition, 
Revised. W*th Sixteen Illustrations Crown 8vo, cloth . . . 1/6 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

A Practical Handbook the Erection and Running of Small Installations, with 
f-Particulars of the Cost of Plant and Working. By J. 11 . Knight. Third 
Edition, Revised. Crown 8vo, wrapper 1 /« 

HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs Containing Illustrations and Detailed 
Instructions for Constructing a Small Dynamo to Produce the Electric Light. 
By Alfred Croft.s. Sixth Edition, Revised. Crown 8vo, cloth . 2 /- 

THE STUDENTS TEXTBOOK OF ELECTRICITY. 

By H. M. Noad, F.R.S. C50 pp., with 470 Illustrations. Crown 8vo, cloth. 9 /« 
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ARCHITECTURE, BUILDING, ETC. 


PRACTICAL BUILDING CONSTRUCTION. 

A Handbook for Students Preparing lor Hxamin;itioiis, and a Hook of Reference 
for Persons Hlngaged in Jiuilding. By John Parnell Allen, Surveyor, 
Lecturer on Building ('onstniction at the Durham College of Science, Ncwcastle- 
on-Tyne. Fourth JCdition, Re\ ised and l^Hilarged IVIedium 8vo, 570 pages, with 
over 1,000 Illustrations, cloth .... Vubiislu'd Net 7/6 

“The most coinplcte (‘Vi)o.siUoii of biuldinj< consmictioii we have- srcii. It contains all that is 
necessary to j)i(']>are stude-nts for iho various ( xafmnations in huildiiiK construction.” -lluikUnK Neti>s. 

“The author depends nearly as much «>n his diaf(rams as on Ins tjjie 'Lhe pai^es suggest the 
hand of a man of expeiience m huildin^ opt i.itions— and the \olume must be a ble.ssiiif; to many 
teachers a.s well as to students ” —7 he Aiihiteii. 

“The work is sme tt) prove a tonmd.d>le ii\al to {^rtsit and sm.ill competitors alike, and bids fair 
to take a permaiu nt place as a favourite stiidtuit's text-book 'I'he lai^e luiinber ot illustrations dpserve 
particulai mention for the tio meiit they pos^-ss for puri'oses of n feience, in (A.ictly corrtji' .ponding 
to convenient scales.”— yo///. 7 ;is/ lint Aichts. * 

PRACTICAL MASONRY. 

A Guide to the Art of Stone C'utting ('omprising the Construction, Setting-out, 
and Working of Stairs, ('ircular Work, Arches, Niches, Domes, Pendentives, 
Vaults, Tracery Windows, <S:c. ; to which arc added Supplements relating to 
Masonry Estimating and tjuantit) Surveying, and to Building Stones, and a 
GlosSsary of Terms h'or the Use of Students, Masons, and other Workmen. 
By William R Purchase, Thiilding' Inspector to the Borough of Hove 
Fouitli Edition, Ihilarged Royal 8vo, 210 pages, with 52 Lithographic Idatt^s, 
comprising over 400 iJiagrams, cloth . . . {JiiA l^ublishcd. Net 7/6 

“Mr. Pure lia.sc’h ‘ I’ractical M.isonry’ will iindoubtcdl) Ix' fjiuul useful to all mteresUxl in thus 
important sublet t, whether tlu-ei eiic.dh or ])! artic.ill) . Most of the examples j^iveii arc from actual 
work carried out, the dia^i.iiiis lx m{4 caiefully diawii. T lu* book is a practie.il treatise' on the subject, 
the author himself having cemuiu nce'el <is an e)perau\e‘ mason, and .ifteu warels acted as foreman mason 
on many lar^e anel imiieutaiu buildings piior to tlu' aiuiimnciu eif his jue se m position It should be 
found otgerineial lUility to archite ctural stude nts ami eitlu is, as we ll as to those' to whom it is sp('ciall> 
addressed. ”-" 7 exn/m/ oj the Ruynl Iii<iti(tite oj lintr.h Anhitecti,. 

MODERN PLUMBING. 

STEAM AND HOT WATER HEATING. 

A New fTactical Work for the Plumber, the Heating l^higincer, the Architect, 
and the Builder By J j Lawler, Author of “ Amcncan Sanitary I’lumbing,” 
Ac With 284 Illustrations and Folding Plates. 410, cloth . Net 21/- 

CONCRETE: ITS NATURE AND USES. 

A Book for Architects, Builders, ('ontractors, and Clerks of Works. By GkorciE 
L. SuTCLii'FK, A R I P) A 350 pages, with Illustrations Crown 8vo, cloth 7/6 
“The author tie'.its a elifficuk subji'Ct iu a lucid manner. Tiu' manual fills a le)U^' fe-lt i<ap. It is 
careful and exhaustive', eejually useful as a student’s j^uieJe anel an aichite'ct’s book of refeieiice.”— 
Journal of Royal Institute oJ liittish Au/iiteLts. 

LOCKWOOD'S BUILDER'S PRICE BOOK FpR 1903. 

A (Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and (Contractors. Re-constructed, Re-written, and 
Greatly Enlarged By Francis T. W Miller 8oo clo.sely-printed pages, 
crown 8vo, cloth t* . [ Just Published. , 4/- 

“This book is a very useful e)ne,anel should find a jilace in every English office connected with the 
building and eugiimeriiig professions." — Jndusti tcs. “ An excelle*nt be.K)k of reference." — A rchtiect. 

“ In its new and levist d form this Puce Hook is what a work of this kind should^oe—'CoiupreheiisiVev 
reliable, well arranged, higible, and well bound.” — British Architect. 

DECORATIVE PART OF CIVIL ARCHITECTURE. 

By Sir W’illiam Chambek.s, F.R.S. With Portrait, Illustrations, Notes, and an 
Examination of Grecian Architecture, by Jo.seph Gwilt, F.S.A. Revised 
and Edited by W. PL Leeds. 66 Plates, 4to, cloth 21,- 



-27 


ARCHITECTURE. BUILDING, 


THE MECHANICS OF ARCHITECTURE* 

A Treatise on Applied Mechg.nics, especially Adapted to the Use of Architects. 
By K. W. Tarn, M A , Author of “The Science of Building,” &c. Second 
Edition, Enlarged. Illustrated with 125 Diagrams. Crown 8vo, cloth . 7/6 

“ The book is a very useful and helpful manual of architectural mechanic.s.” — liitihler. 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Being a Series of Designs for Villa Kesidences in various Styles With Outline 
Specifications and iCstimates l^y C Wjckks, Architect, Author of “The Spires 
and Towers of England,” &c. 61 Plates, 4to, lialf- morocco, gilt edges £1 11s. 6<l. 
“Thu wholt* of tho dcbi{<ns bear evidone^' of tli^ir btiiiK the work ol ai\ artistic architect, and they 
will prove vciy valuable and sugi^e't.tive."— Naus. 

THE ARCHITECT'S GUIDE. 

^Being a 7'ext-book of Useful Information for Architects, Engineers, Surveyors, 
Co/itractors, Clerks of Works, (tc., &c. By F. Kogkk.s. Crown 8vo, cloth 3/6 

ARCHITECTURAL PERSPECTIVE. 

The whole Course and Operations of the iJraughtsman in Drawing a Large 
House in Linear i^erspective Illustrated by .43 Folding idates. By F. O. 
Ferguson. 7'hird Edition. 8vo, boards . . . \ Published. 3/6 

“It is the most intelligible of the treatises on this ill-treat«..d subject that I have met with.'* — 
E. iNGRhsb Hkll, E.sy , iH tlic R I .U A. J oil) mil. 

PRACTICAL RULES ON- DRAWING. 

For the Operative JJuilder and Young Student in Architecture. By George 
P vNE. 1.4 Plates, ^to, boards . , .... 7/6 

MEASURING AND VALUING ARTIFICERS' WORK 

(The Student’s Guide to the Practice of) Containing Directions for taking 
Dimensions, Abstracting the same, and bringing the (Quantities into Bill, with 
Tables of Constants for A'aluation of Labour, and for the (/Calculation of Areas 
and Solidities Originally edited by K Dobsi^n, Architect. With Additions by 
E W. Tarn, 1M A Seventh lidition, Re\ ised With 8 Plates and 63 Woodcuts. 
Crown 8 VO, cloth .... .... 7/6 

“This edition wull bo toiiiid the most comjdete. treatise on th(' iiniiciples of measuring and valuing 
artificerb’ w'oik that h.is ytt bet-n imblished.”- lUiililtng Neics, 

TECHNICAL GUIDE, MEASURER, AND ESTIMATOR. 

For^ Ihiilders and Surveyors. Containing Technical Directions for Measuring 
Work in all the Building Trades, Complete Specifications for Houses, Roads, and 
Drains, and an Easy Alcthod of l^stimating the parts of a Building collectively. 
By A. CC. Beaton. Ninth Edition. Waistcoat- pocket size, edit edges . 1/6 

“ No builder, aicliitect. surveyoi, or valuer should be w’lthout his ‘ Heaton. ’’ — Building Neivs, 

SPECIFICATIONS 

FOR PRACTICAL ARCHITECTURE. 

*A Guide to*the Architect, Engineer, Surveyor, and Builder. With an Essay on 
the Structure and Science of Modern Buildings. Upon the Basis of the Work 
by Alfred J^artiiolomew, thoroughly Revised, Corrected, and greatly added 
^ to by Frederick Rc^'tERs, Architect. Third Edition, Revised. 8vo, cloth 15/- 

“The work is too well known to need any recommendation from us. It is one of the books with 
which every young architect must be equipped.”— 

THE HOUSE-OWNER'S ESTIMATOR. 

Or, What will it Cost to Build, Alter, or Repair? A Price Book for Unpro 
fessional People, as well as the Architectural Surveyor and Builder. By J. D. 
Simon. Edited by F. T. W. Miller, A.R.I.B A. Fifth Edition, carefully 

Revised. Crown 8vo, cloth Net 3/6 

“ In two years it will repay its cost a humired limes ovev,’*— Field. 
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SANITATION AND WATER SUPPLY. 


THE HEALTH OFFICER'S POCKET-BOOK. 

A Guide to Sajiitary IVaclice aud Law. For Medical Officers of Health, 
Sanitary Inspectors, Members of Sanitary .\uthorities, »S:c. l^y Howard F. 
WiLLOutniBY, M D. (Lond ), (?tc Second Hdition, Revised and Eniar^^ed. 
Fcap. 8vo, leather 10/6 

“ It is a mine of condensed information of a pertinent .uid useful kind on the various subjects of 
which it treats, ^’hc ditfi'n'iit subjects an* succinctly but fully .ind scientific.dly dealt with.” — / he 
Lancet. 

THE BACTERIAL PURIFICATION OF SEWAGE: 

Bein^ a Practical Account of the Various Modern lUoloj^ical Methods of 
Purifying Sewage By Sidney Barwise, M D. (Lond ). 8vo, cloth. Nct^ .- 0/0 

THE PURIFICATION OF SEWAGE. 

Being a Brief Account of the Scientific Principles of Sewage Thirification, and 
their Practical Application. By Sidney Barwisk, MD (Lond ),’ M.R C.S., 
D.P.H. (Camb), Fellow of the Sanitary Institute, Medical Officer of Health to 
the Derbyshire County Council Crown 8vo, cloth. .... 5 /- 

WATER AND ITS PURIFICATION. 

A Handbook for the Use ot I.ocal Authorities, Sanitary Officers, and others 
interested ill Water Supply By S K ideal, 1 ) Sc , Lond , I^' I C Second Edition, 
Revised, with Additions Large crown 8vo, cloth . Net 9 /- 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Waterworks 
for Small Country Districts By Allan (jREenwell, A M I C lil , and W. T. 
Curry, A.M I C.E Revised Edition Crown 8vo, cloth . . 5 /- 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humber, A M Inst C E , and M Inst M E Imp 4to, half-bonnd 
morocco. (See page ii) ... ... Net £6 6s. 

THE WATER SUPPLY OF TOWNS 

AND THE CONSTRUCTION OF WATER-WORKS. 

By Professor W. K Burton, A M Inst C E Second Edition, Revised and 
Extended. Royal 8vo, cloth (See page lo) £1 5 S. 

WATER ENGINEERING. 

A Practical 'Treatise on the Measurement, Storage, ('onvcyance, and Utilisation 
of Water for the Supply of Towns. By C Sla(,cl A.M Inst C E. . 7/6 

SANITARY WORK in SMALL TOWNS AND VILLAGES. 

By Charles Slagg, A.M. Inst C.IC. Crown 8vo, cloth .... 3 /- 

MODERN PLUMBING, 

STEAM AND HOT WATER HEATING. 

A New Practical Work for the Jduniber, the Heating Engineer, the Architect, 
and the Builder. By J. J Lawler. With 284 Illustraidons and Folding Plati^^s. 
4to, cloth Net 

PLUMBING. 

A Text-Book to the Practice of the Art or Craft of the Plumber. By W, P. 
Buchan. Ninth Edition, luilarged, with 500 Illustrations. Crown 8vo 3/6 

VENTILATION. 

A Text-Book to the Practice of the Art of Ventilating Buildings. By W. P. 
Buchan, R.P. Crown 8vo, cloth 3/6 



CARPENTRY, TIMBER, 


CARPENTRY, TIMBER, ETC. 

.THE ELEMENTARY PRINCIPLES OF CARPENTRY. 

A Treatise on the lTessiir#i and Kquilibrium of 'riniher Framinj(, the Kesistance 
of Timber, and the Construction ol Floors, Arches, Bridges* Roofs, Uniting Iron 
and Stone with Timber, Ac. To which is added an Fssay on the Nature and 
Properties of Timber, , with Descriptions of the kinds of Wood used in 
Building ; also numerous Tables of the Scantlings of Timber for different 
purposes, the Specific f iravilies of Materials, Ac By Thomas Tredgold, C.E. 
Wijh an Appendix of Specimens of Vmuous Roofs of Iron and Stone, Illustrated. 
Seventh Edition, thoroughly Revised and considerably ICnlafged by F Wyndiiam 
Tarn, MA, Author of “The Science of Building,” Ac With 6i Plates, 
Portrait of the Author, and several Woodcuts In One large Vol , 4to, cloth. 

^ 6S. 

“ eiight to h(‘ in evi-ry architi'ct’s .and cvcM'y biiildorS library." — liuiLier. 

“ A work whose inomniu'nt.il oxci Ihaice must coiniiumd it wherever skilful carpentry is concerned. 
The author’s priiu'iples an' latlu i conhrnu d than unpaired by tniie. The additional plates are of great 
intrinsic value.”- liiiilduig Neu''>. 

WOODWORKING MACHINERY. 

Its Rise, Progress, and Construction With Hints on the Management of Saw 
Mills and the Economical Conversion of Timber Illustrated with Examples of 
Recent Designs liy leading J^higlish, French, and American Engineers By M. 
Powih Bale, A M Inst C b- , M I M 1C Se*cond Kditiini, Revised, with large 
Additions, large crown 8vo, 440 pn , cloth . . . 9/- 

“ Mr. Hale is i vidoiitly au expert on tin* sul))ect, and he has rollecu d so much information that his 
book is all-sulficicnt foi builders and ollu 1 s eiiga^i d m tlir ((UiveiMoii of timber."' -.1 

“The most coinjin hensive compi'iidium ol wood-working m.ichnu'iy w( h.ivo seen. The author is 
a thorough lu.istcr ol his sul))c ct."— /nu/di/ig Nca>s. 

SAW MILLS. 

Their Arrangement and Management, and the Economical (Conversion of Timber. 
(A Com])anion Volume to “ Woodworking Machinery ”) By M. Powis Bale, 
A M Inst (1C E Second ICdition, Revised Crown 8vo, cloth . . 10/6 

“The (ulnunistnition of a l.irgc' s.iwiiig cst.iblishiiu nt is discussi'd, and the subject ('xaminod from a 
financial staudiioiiit Hence the si/e, sh.ipe, older, .md disiiosition of s.iw-mills and the like are gone 
into in di'tail, and the course ot th<‘ liiiiDei is ti.u'ed from its rec< j>tu>u to its delivery In its converted 
state. We could not d( sue a iuok ' complete or iu.ictic.il lieatisi.* " liiiihley. 

THE CARPENTER'S GUIDE. 

Or, Book of Lines for (_^arpenters ; comprising all the Elementary Principles 
essential for actjmring a knowledge of Car])entrv Founded on the late 1’eter 
Nicholson’s standard work A New Edition, Revised by .\rthur Ashpitel, 
F.S*A Together with Practical Rules on J)rawmg, by George Vynk. With 
74 Plates, 4to, cloth ... £1 Is. 

A practical treatise on handrailing. 

showing New and Simple Methods for Finding the Pitch of the Plank, Drawing 
the Moulds, Bevelling, |oiiUing-up, and Sijnariiig the Wreath By Oeorge 
(Pollings Seeonil F.ditioii, Revised and Enlarged, to which is added A 
Treatise ON STAiK-HuiimiNt'T^ With Plates and Diagrams. 121110, cloth 2/8 
Will bo loumVof pr.ictical utility in tho ('xociition of lln^ dilficuk branch of loinery," — Huihler. 
“Almost ovory dillicult pli.iso of this sonu'vvhat iiuiicato branch of joinery is elucidated by the aid 
ot plates .uid expl.m.itoi y leriorjuesv,." Fiii nttute GTr.oVf. 

CIRCULAR WORK IN CARPENTRY AND JOINERY. 

• A Practical Treatise^on Circular Work of Single and Double Curvature. By 
George Cui.LiNGs With Diagrams. Third Edition, i2mo, cloth . . 2/6 

“ An excellei* examido of wh.it .i book of this kind should be. Cheap in price, clear in definition, 
and practical in the examph s selected."— yk/t/iA'/'. 

THE CABINETMAKER'S GUIDE 

TO THE ENTIRE CONSTRUCTION OF CABINET WORK. 

Including Veneering, Marquetrie, Buhl work, Mosaic, Inlaying, &c. By Richard 
Bitmead. illustrated with Idaris, Sections, and Working Drawings. Crown 8vo, 
cloth .... 2/6 
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CROSBY LOCKIVOOD .V SON'S CATAf.OGUR. 

HANDRAILING COMPLETE IN EIGHT LESSONS.' 

On the Sqnare-Cut System. By ]. S. (iOldjhorp, Teacher of Geometry and 
Building Construction at the Halifax Mechanics’ Institute. With Eight Idates 
and over 150 TVactical Exercises qto, cloth 3/6 

“ Likely to bo of considerable valiui to joiiuTS and others who take a pride in Kf>od work. Thd 
arrangement of the book is excellent. W(‘ heartily commend L to teachers and students ” — Timber 
Trades Joiirncil. 

TIMBER MERCHANT'S & BUILDER'S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measurement 
of Deals and Battens, of all sizes, and other useful Tables for the use of 
Timber Merchants and Builders 'By William Dowsing. Fourth Edition, 
Revised and ('orrected. Crown Svo, cloth . « . . . 3 /- 

“We aie glad to sci; a fourth (Million of llu'Se .idinir.dilc tabh’s, which for correctness and simplicity 
of arrangeiiHuit leave nothing to b(' — Timbct Trades Journal. 

THE PRACTICAL TIMBER MERCHANT. 

Being a Guide for the use of Building Contractors, Surveyors, Builders, Sec., 
comprising iLseful Tables (or all purposes connected with the Timber Trade, 
Marks of Wood, Essay on the Strength of Timber, Remarks on the Growth of 
Timber, &c. By W Richardson Second Edition. Fcap. 8vo, cloth . 3/6 

“This handy mami.il cont.uns much v.du.dih' infornuition for the us(‘of timber merchants, builders, 
foresters, and all otlu'is aomu'CttMl with the growth, sal(‘, and manutactuia; of oiirnal of 

Forestry. 

PACKING CASE TABLES. 

Showing the number of Superficial Feet in Boxes or Packing-Cases, from six 
inches square and upwards By W. Richardson, d'iml^r P>roker Third 
Edition Oblong i|to, cloth 3/6 

“ Invaluable l.ibour-saving tabh's ” /o);." 

“Will save much labour and crilcul.i:i«. i ’ (,>. .n 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from i to 200 inches in length, by i to loS inches in breadth. 
For the use of Architects, Sur\eyors, Engineers, Timber .Merchants, Builders, 
Sec. By Jame.s Hawkings Idfth Edition I'cap , cloth . . . 3/6 

“ The.se tables will be* found of gUMt assistance to .ill who nMjuiie to make calculations in supc'rficlal 
measurement."— K/ig/is/t Mechaun 

PRACTICAL FORESTRY. 

And its Bearing on the Improvement of Estates. I^y Charles E Curtis, 
F.S.I., J’rofessor of Fore.slry, Field Engineering, and General Estate Manage- 
ment, Sit the College ot Agriculture, Llownton. Second Edition, Revised 
Crown Svo, cloth ... 3/6 

Pkefai'Oky RkMAUhs.— Onji- ( i.soi- Planting — Choice of a Porlsi kk.— Chok k of Soil ano 
Site.— Laying Out of J.and iok Pi.xn'i ations — Preparation oh ihk (jRound i-or PiANi'iNti — 
Drainagf,.~Plan iTN(,.— -D lsi'anci .s AND Distkiuution oi- Trees in Plantations.— Tkke.s and 
Ground Game.— ion am'er Plan riN<, -- T hinning of Plan iations.— Pruning of Fork.st 
Trees.— Realization.- -Mm HOD. s of Salk. — Measuri ment of Timher — Mea.suremknt and 
Valuation of Larch Plan iai ion,— Fire Lini s. Cost of Plantinu.. 

“ Mr. Curtis has in the coursi' of ,i s( nes of short pithy chapters affoided iniirh information of a 
useful and pr.ictical char.icter on the pl.intiiig andsubseqiuiiit treatmi’iit of trees." —I Hast rated Carpenter 
and Builder. 

THE ELEMENTS OF FORESTRY. 

Designed to afford Information concerning the Planting and Care of Forest 
Trees for Ornament or Profit, with suggestions upon the Creation and Care of 
Woodlands. By F 13 . Hough. Large crown Svo, a’oth . . . 10 /- 

TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

AND BUILDER’S STANDARD GUIDE. 

By Richard E. Grandv Comprising:- - An Analysis of Deal Standards, Home 
and Foreign, with Comparative Values and Tabular Arrangements for fixing Net 
Landed Cost on Baltic and North American Deals, including all intermediate 
Expenses, Freight, Insurance. &c c'^c ; together with copious Information for 
the Retailer and Builder. Third Edition, Revised i2mo, cloth . 2 /- 

“ Everything it pretends to be : built up gradually, it leads one from a forest to a treenail, and throws. 
In, as a makeweight, a host of material concerning bricks, columns, cisterns, ^c."— English Mechanic. 



DECORATIVE ARTS, 3t 


DECORATIVE ARTS, ETC, 


SCHOOL OF PAINTING FOR THE IMITATION OF 

WOODS AND MARBLES. 

As Taught and Practised by A. R Van dku Burg and 1 * Van uer Burg, 
Directors of the Rotterdam Painting Institution. Royal folio, 18.5 by 12-J in., 
Illustrated with 24 full-size Coloured Plates; also t 2 plain Plates, comprising 
154 Figures. Fourth ICdition, cloth . . Published. Net 258 , 

0 List of ?^late.s. 

I. Vartoi s Tdoj.s Rr.v}UiRFi> for Wood Pain riNO.— 2, 3 Walnct . PuFr.iMi.WRV Stages of 
Graining and Finisiikd Si'Fcimkn.— 4. Tools used i«or Mariu.f Painting and Method of 
Manifulation.-- 5, 6. Sr. Remi Mariilic , Earlier Opfrations and Finished Specimen. — 

7. Mij;TnoDS of Sketching Different Grains, Knots. iS:c. —8, q Asm Preliminary Stages and 
Finlshi D Specimen. — 10. Methods of Sketching Marule (iRMNS.— ii, 12. Breciie Marble; 
Preliminary Stages of Working and Finished Specimen.— 13. Maple ; Methods of Producing 
THE Difi-erent Grains. — 14, 15. Hird's-Fve Maple , Prelimin vry StaitES and Finished 
Specimen.— 16. Mi-, riions of Sketching riiE Different Species of Whitf. Marble.— -17, 18. 
White Marble; Preliminary Stages of Process and Finished Specimen.— 19 Mahogany; 
Speclmi^n op ^'arkhls Grains and Methods of Manipulation —20, 21. Mahogany; Earlier 
Stages and Finished Spi'cinifn -22,23,24. Sifnna Marble; V vrietif.s of Grain, Preliminary 
Stagps and Finishm) Spei’imen -25, 26, 27. Juniper Wood; Methods of Producing Grain, 
&c. ; Prei.iminarv Stagi s and I''inished .Sppcimkn. — 2S, 29. 30. Vert de Mer Marble; Varieties 
OF Grain and Methods of Working, Unfinished and Finished Spigimpns. 31, 32, 33. Oak; 
Varieitps of Grain, 'Pools tsMpr.ovFi) and Meihods of Manipulation, Preliminary Stages 
AND PlNISHKD Sl>K IMP N, -3 }, 35, ]6. WaULSORT MaRBLE; VARIETIES OP GRAIN, UNFINISHED AND 
Finished Sppcimp^ns. 

“'riios(' wlio (Icsiro to att.iin sloll m th(* .irt of paintiiif^ woods and marbles wall find advantage in 
consulting this liook. . . . Some of the Working Men's Clubs should give tlunr young men the 
opportimity to study it " —Uuildci . 

“A eompr(*hensive gmde to the .ait. 'Phe explaii.itions of tlu’ proci^sses. the manipulation and 
management of tlu' eolouis, and the beautifully (‘XiTaiK'd plati's will not bt' tlu' least valuable to the 
student wdio amis at m.ikmg his work a faithful transcript of n.iiuri'."— />/a/di/ig AV.vs. 

“ Students and novices are fortunate who arc able to become the possessors of so noble a work." — 

The AnhitCL t. 

ELEMENTARY DECORATION. 

A (blide to the Simpler Forms of Fveryday Art. Together with PRACTICAL 
HOeSF DF2COKATION By James W. Facey With numerous Illustrations. 

« In One Vol , strongly half-bound 5 /- 

HOUSETAINTING, GRAINING, MARBLING, 

AND SIGN WRITING, 

A I’^actical Manual of. By Ellis A. Davidson Eighth Edition. With 
Coloured Plates and Wood Engravings Crown 8vo, cloth . . . 6/- 

“ Amass of information, of use to the amateur and of value to the practic.il man.” — Eiig/ts/i Mechanic. 

THE DECORATOR'S ASSISTANT. 

,A Modern Guide for Decorative Artists and Amateurs, Painters, Writers, Gilders, 
&c. Containing upwards of 6o# Receipts, Rules and Instructions; with a variety 
of Information for General Work connected with every Class of Interior and 
Exterior Decorations, <!v:c. Seventh Edition 152 pp , crown 8vo, in wrapper. 

1/-. 

” Full of rcceipt.s of value to decorators, painters, gilders, &c. The book contains the gist of larger 
treatises on colour and tiichiiical^irocesses. It would be difficult to meet with a work so full of varied 
information on the paintiT's art ." — litnhhng Netv's. 

’MARBLE DECORATION 

And the Terminology of Briti.sh and Foreign Marbles. A Handbook for 
Students. By George H. Blagrove, Author of “ Shoring and its Application," 
&c. With 28 Illustrations. Crown 8vo, cloth .... 3/6 

• “This most useful and much wanted handbook should be in the hands of every architect and 
builder ." — lUalding World. 

“ A carefully and useiiilly written treatise; the work is essentially practical." — Scotsman^ 
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CROSBY J.OCKIVOOD <Sr- BOAT'S CATALOGUE. 


DELAMOTTE’S WORKS ON ILLUMINATION 
AND ALPHABETS. 

ORNAMENTAL ALPHABETS, ANCIENT & MEDIEVAL. 

From the Eighth Century, with Niimenils; including Gothic, Church-Text, large 
and small, German, Italian, Arabesque, Initials for Illumination, Monograms, 
Crosses, &c (S:c , for the use of Architectural and Engineering draughtsmen, 
Missal Painters, Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
<^c. <fy:c Collected and bhigraved hy F Delamotte, and F’rintod iq Colours 

New and Cheaper E2dition Royal 8vo, oblong, ornamtiiUal boards . 2/6 

“ For thoso who ios«'rt (‘iianiclliHl s(*nt(‘ncos round f^ildod ch;ilici‘S, who hla/on shop lej^t'nds over 
shop-doors, who letter chinch w.ills wnli pithy sinitinices from the Dec.ilof^ue, this hook will be useful." 
— Athettd'um. 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Including (ierman. Old h'nglish, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque; with 
several Original Designs, and an analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, E'ngravers, Carvers, &c. 
Collected and Ehigraved by F Delamotte, and printed in ('olours New and 

Cheaper Edition Royal 8vo, oblong, ornamental boards . 2/6 

“There is comprised in it eveiy possible shapi; into winch the letters of the .ilph.ibet and nnnKTals 
can be formed, and the talmit which has IxMai expended in th(‘ conception of the various plain and 
ornamental letters is wonderful.” — Standard. 

MEDl/EVAL ALPHABETS AND INITIALS. 

By F. G. Delamotte Containing 21 Plates and llluminaled Title, printed in 
Gold and Colours. With an Introduction by J. Willis Brooks I'ifth 
Edition. Small 4 to, ornamental boards . . Net 5 /- 

“A volume in which the letters ot the* alph.ibet come forth glorified in gilding and all tlu' colours of 
the prism interwovim and intertwined and mti'rmmgled." -.S////. 

A PRIMER OF THE ART OF ILLUMINATION. 

For the Use of Beginners ; with a Rudimentary 'freatise on the Art, Practical 
Directions for its Exercise, and Examples taken Irom Illuminated MSS , printed 
in Gold and Colours, P>y h\ Delamotte New and Cheaper liidition Small 
4 to, ornamental boards . , .... 6 /- 

“The examples ot anrieiU MSS. n'commendi'd to the studimt, which, with imieh good sense, the 
author chooses from colleclious acci'ssibh' to all, are seh'Cted with judgment .lud knowledge, as wfdl .-is 
taste." --/R/if/n///;;!. 

THE EMBROIDERER'S BOOK OF DESIGN. 

Containing Initials, ICmblems, Cyphers, Monograms, Ornamental Borders, 
Ecclesiastical Devices, Mediaeval and Modern Alpliabets, and National lunblems. 
Collected by l^ Dei^amotte, and printed in Colours Oblong royal 8vo, 

ornamental wrapper . . Net 2 ;- 

“The book will be of great assist.ince to ladies and young children who .ire endowed with the art 
of plying the needle in this most oniaiiient.il and useful pretty woik." — Ka<;t Aufj;lian Tinic<;. 


WOOD-CARVING FOR AMATEURS. 

With Hints on Design. By A Lady. With Ten Plates New and Cheaper 
Edition. Crown 8vf), in emlilematic wrapper . . . . . - 2 /- 

“The handicraft of the wood-carver, so well as a book c.m impart it, may be learnt from ‘A 
Lady’s’ publication.” — Atheiuntm. 

PAINTING POPULARLY EXPLAINED. 

By Thomas [ohn Gulijck, Painter, and John Times, b'.S A. Including Fresco, 
Oil, Mosaic, Water Colour, Water-GIa.ss, Tempera, Encaustic, Miniature, Painting 
on Ivory, Vellum, Pottery, ICnamel, Glass, See Fifth Edition. Crown 8vo, cloth 5 /- 
Adopted as a Prize book at South Kensington. 

“ Much may be learned, even hy those who f.mcy they do not require to be taught, from the careful 
perusal of this unpretending but comprehensive treatisi*.”— -/I ; f Joianal. 
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NATURAL SCIENCE, ETC. 


THE VISIBLE UNIVERSE. 

Chapters on the Origin and Construction of the Heavens. By J. E. Gore, 

F. R. A.S., Author of “ Star* Groups,” &c. Illustrated by 6 Stellar Photographs and 

12 Plates. Demy 8vo, cloth 16 /- 

STAR GROUPS. 

A Student’s Guide to the Constellations. By J. Ellard Gore, F.R.A.S., 
M.R.I.A., &c .Author of “The Visible JJ diverse,” “The Scenery of the Heavens,” 
cSic.*^* With 30 Maps. Small 4to, cloth , , . , . . 6/- 

AN ASTRONOMICAL GLOSSARY. 

^Or, Dictionary of Terms used in Astronomy. With Tables of Data and Lists of 
Remarkable and Interesting Celestial Objects. By J. Ellard Gore, F.R.A.S., 
Author of “ The Visible Universe,” &c. Small crown 8vo, cloth . 12/6 

THE MICROSCOPE. 

Its Construction and Management Including Technique, Photo-micrography, 
and the Past and Future of the Microscope. By Dr. Henri van Heurck. 
Re-edited and Augmented from the Fourth French Edition, and Translated by 
Wynne E. Baxter, F G S Imp. 8vo, cloth 18/- 

A MANUAL OF THE MOLLUSCA. 

A Treatise on Recent and Fossil Shells. By S. P. Woodward, A.L.S., F.G.S. 
With an Appendix on Recent and Fossil Conchological Discoveries, by 
Ralph Tate, A.L S., F.G S With 23 Plates and upwards of 300 Woodcuts. 
Reprint of Fourth Edition (1880). Crown 8vo, cloth .... 7/6 

THE TWIN RECORDS OF CREATION. 

Or, Geology and Genesis, their Perfect Harmony and Wonderful Concord. By 

G. W. V. le Vaux. Svo, cloth 6/- 

LARDNER'S HANDBOOKS OF SCIENCE. 

HANDBOOK OF MECHANICS. Enlarged and re-written by B. Loewy. 

F.R. A S. Post Svo, cloth 6/- 

HANDBOOK OF HYDROSTATICS AND PNEUMATICS. Revised 
*and Enlarged by B Loewy, F.R. A S. Post Svo, cloth . , 5/- 

HANDBOOK OF HEAT* Edited and re-written by B, Loewy, F*R.A.S. 
Post Svo, cloth 4 . . 6/- 

HANDBOOK OF OPTICS* New Edition. Edited by T, Olver Harding, 
B.A. Small Svo, cloth 5 /- 

JELECTRigiTY, MAGNETISM AND ACOUSTICS. Edited by Geo. C. 
Foster, B.A. Small Svo, cloth 5/- 

HANDBOOK OF ASTRONOMY. Revised and Edited by Edwin 
Dunkin, F.R.A.^. Svo, cloth 9/6 

MUSEUM OF SCIENCE AND ART. With upwards of 1.200 Engravings. 
In Siif Double Volumes, 1 / 1 /-. Cloth, or half-morocco . £1 11s. 6 gI. 

NATURAL PHILOSOPHY FOR SCHOOLS . . 3/6 

ANIMAL PHYSIOLOGY FOR SCHOOLS 3/6 

THE ELECTRIC TELEGRAPH. Revised by E. B. Bright, F.R.A.S. 
Fcap. Svo, cloth 2/6 


c 



34' CROS/iV l.OCKWOOD d- SON'S CATALOGUE. 

CHEMICAL MANUFACTURES, 
CHEMISTRY, ETC. 

THE OIL FIELDS OF RUSSIA AND THE RUSSIAN 

OIL INDUSTRY. 

Comprisinpf a Complete Account of ther I’hysical Features and Productions of the 
Russian Oil Regions, and a Practical Guide to the Exploration, Exploitation, 
and Management of Oil Properties in Russia and elsewhere. By A Beehy 
Thompson, A.M.lnst.M.E., Chief Engineer and Manager of the European 
Petroleum Company. Super-royal Sro. with Plates and other Illustrations. 

. . . . \ln the Press. Price about 301^ net. 

THE ANALYSIS OF OILS and ALLIED SUBSTANCES. 

By A. C. Wrkjht, M.A Oxon., B.Sc Loud., formerly Assistant Lecturer in 
Chemistry at the Yorkshire College, Leeds, and Lecturer in Chemistry St the 
Hull Technical School Demy 8vo, cloth . F Just Published. Net 9 /- 

The OccrkRKNfK AM) Composition op Oils, Fats, and \Va\i- s —The Pmssicm, Propkktip:s 
OF Oils, Fats, and Waxps, and thiur l)p:TP.KMiNAiToN.--'riip: Chemical pKononTES op Oils, 
Fats, and Waxpls prom thp: Anal\ikal Standpoint.— Pi/rpa tion and Dp^ticI^mination op 
Non-Fattv Cons'i itlents.— Methods por Esiimating thp Constituicnts op Oils and Fats — 
OkSCRII’TION and pROPKRlIfcS OF THE MORP. IMPORTANT OlT S, FaTS, AND Wa\P;S, WITH THp: 
Mp.thods for their Invp:stiga'iion — The P'xaminai ion op Cp:riain Commprciat. Producis 
“ The book lills a decided want. The author appears to have succeeded iii the task he h.is set 
himself, and the subicct-matter is carefully brought up to date.” — Natuie. 

THE GAS ENGINEER'S POCKET BOOK. 

Comprising Tables, Notes and Memoranda relating to the Manulacture, 
Distribution and Use of Coal Gas and the Construction of Gas Works By 
H. O’Connor, A. M. Inst C E. Second Edition, Revised Crown 8vo, leather 10/6 

“The book contains a vast amount ot information. The aulhoi has ceitainly succeeded in making 
a compilation of hard matters of fact absolutely intert'Sting to i('a<l ” - (ins Woild. 

“Contains a great quantity of specialised information, compiled from trnstwoithy sources, whu li 
should make it of considerable value to those for whom it is specifically produced Eufi^ineet. 

LIGHTING BY ACETYLENE 

Generators, Burners and Electric Furnaces. By William E. (Bbhs, M 1C 
With Sixty-six Illustrations. Crown 8vo, cloth ... 7 6 

ENGINEERING CHEMISTRY. 

A Practical Treatise for the Use ot Analytical Chemists, Engineers, Iron 
Masters, Iron Founders, Students and others Comprising Methods of Analysis 
and Valuation of the Principal Materials used in Engineering Work, with 
numerous Analyses, Examples and Suggestions By H Joshua Phillips, 
F.I.C , F.C.S. Third Edition, Revised and Enlarged. 420 pages, with Plates, 
and other Illustrations, Large crown 8vo, cloth . . . Net 10/6 

“ In Ihis work the author has rendered no small service^ to a iiumeious body of practical men. 

The analytical niethods^may be pronounced most satisfactory, being as accurate as the despatch required 
of engineering chemists permits C/iemu«/ News. 

NITRO-EXPLOSIVES. 

A I’ractical Treatise concerning the Properti.es, Mimu fact are. and Analysis of 
Nitrated Substances, including the Fulminates, Smokeless Povyders and Cellu- 
loid. By P Gerald Sanford, F I.C , Consulting Chemist to the Cotton 
Powder Company, Limited, See With Illustrations Crown 8vo, cloth . 9/- 

“One of the very few text-books in which can be found just what is wanted. Mr. Sanford goes 
steadily through the whole list of explosives commonly used, he names (uiy given explosive and tells us 
of what it is composed and how it is manufactured. The book is excellent throughout .” — The Engiheei . 

A HANDBOOK ON MODERN EXPLOSIVES.. 

A Practical Treatise on the Manufacture and Use of Dynamite, Gun-Cotton, 
Nitro-Glycerine, and other Explosive Compounds, including Collodion-Cotton 
With Chapters on Explosives in ITactical Application. By M. Eissler, M.E 
Second Edition, Enlarged. Crown 8vo, cloth 12/6 

“A veritable mine of information on the subject of explosives employed for military, mining and 
blasting purposes.”— ^ rwiy and Navy Gazette. 
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CHEMICAL MAHUFACIHEES, CHEMISTRY, cr.. 


DANGEROUS GOODS^ 

Their Sources and Properties, Modes of Storage and Transport. With Notes 
and Comments on Accidents arising therefrom. A Guide for the Use of Govern- 
ment and Railway Ofilcials, Steamship Owners, S:c. By H. JoshU/V Phillips, 

FT C., F.C.S. Crown 8vo, 374 pages, cloth 9 /-* 

“ Merits a wide circulation and tin inteiligcnt, appreciative study.” — Chemical News. 

A MANUAL OF THE ALKALI TRADE. 

Including the Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer With 232 Illustrations and 
Working Drawings. Second Edition, with Additions. Royal 8vo, cloth lOs. 
“ Not^iierely a .sound and luminous explanatioiPof the chemical principles^ the trade, but a notice 
of numerous matters which have a most important bearm;^ on the successful conduct of alkali works, 
but which are generally overlooked by even experienced technological authors.” — Chemical Review. 

THE BLOWPIPE IN CHEMISTRY. MINERALOGY, Etc. 

Containing all known Methods of Anhydrous Analysis, many Working Examples, 
anc! Instructions for Making Apparatus. By iTeut -Colonel W. A Ross, R.A., 
F (j S. Second Edition, Enlarged Crown 8vo, cloth .... 5 /- 

“The student who goes conscientiously through the course of experimentation hero laid down will 
gain a better insight into inorganic chemistry and mineralogy than if he had ‘got up ’ any of the best 
text-books of the day, and passed any number of examinations m their contents.” — Chemical Neius. 

THE MANUAL OF COLOURS AND DYE^ WARES. 

Their Properties, Applications, Valuations, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Drysalters, Brokers. See. ByJ. W Slater. 
Second Edition, Revised and greatly Enlarged Crown 8vo, cloth 7/6 

“There is no other work which covers precisely the same ground. To students preparing for 
examinations in dyeing and printing it will prove exceedingly useful. "—Chemical News. 

A HANDYBOOK FOR BREWERS. 

Beirig a Practical Guide to the Art of Brewing and Malting. Embracing the 
Conclusions of Modern Research which bear upon the Practice of Brewing. By 
Herbert Edward.s Wright, M.A. Second Edition, Enlarged. Crown 8vo, 
530 pp., cloth 12/6 

“ May be consulted with advantage by the student who is prep.iring himself for examinational 
tests, while the scientific brewer will find m it a resttme of all the most important discoveries of modern 
tiiiies. The work is written throughout in a clear and concise manner, and the author takes great care 
to discriminate betwemi vague theories and well-established facts.” — Brewers' Jouinal. 

“We have great pleasure in recommending this handybook, and have no iK'sitation in saying that 
it is one of the best — if not the best — which has yet been written on the subject of beer-brewiiig in this 
country, it should have a place on the shelves of every brewer's library.” — Bieieers' Guardian. 

“ Although the reijuirements of the student are primarily considered, an acquaintance of half-an- 
' hour’s duration cannot fail to impress the practical brewer with the sen.se of having found a trustworthy 
guide and ^practical counsellor m brewery matters.” -Chemical Trade Journal. 

FUELS: SOLID, LIQUID, AND GASEOUS. 

Their Analysis and Valuation. For the Use of Chemists ajid Engineers. By 
H. J. Phillips, F.C S., Formerly Analytical and Consulting Chemist to the 
Great Eastern Railway. Third Edition. Crown 8vo, cloth 2 /- 

‘‘Ought to have its place in the laboratory of every metallurgical establishment, and wherever fuel 
is used on a large scale.” — Chemical News* 

THE ARTISTS' MANUAL OF PIGMENTS. 

Showing their Composition, Conditions of Permanency, Non-Permanency, and 
Adulterations, &C., with Tests of Purity. By H C. Standage. Third Edition, 

•crown 8vo, cloth f 2/6 

“This work is indeed mnltum-in-parvo, and vve can, with good conscience, recommcMid it to all who 
^C9me in contact wipfi pigments, whether as makers, dealers, or users.” — Chemical Review, 

A POCKET-BOOK OF MENSURATION & GAUGING. 

Containing Tables, Rules, and Memoranda for Revenue Officers, Brewers, Spirit 
Merchants, &c. ByJ. B. Manx (Inland Revenue). Second Edition, Revised, 
i8mo, leather 4 /- 

“ Should be in the hands of every practical hievtux."— Brewers' Journal. 
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INDUSTRIAL ARTS, TRADES AND 
MANUFACTUI^ES. 

TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultivation 
of the Tea Plant and the Preparation of Tea for the Market. By A. J. Wallis- 
Tayler, a M.Inst.C.E. Medium 8vo, 468 pp. With 218 Illustrations. 

NfiJ 25/- 

Summary (5f Contents. • 

Mechanical Cultivation or Tillage ok the Soil. — Plucking or Gathering the Leaf — 
Tea Factories. — The Dressing, Manufacture, or Preparation ok Tea by Mechanical 
Means.— Artificial Withering of the Leaf.— Machines for Rolling or Curling the Leaf.— 
Fermenting Process. — Machines for the Automatic Drying or Firing of the Leaf,— 
Machines for Non-Automatic Drying ok Firing of the Leaf.— Drying or Firing MachinTes. — 
Breaking or Cutting, and Sorting Machines. — Packing the Tea. — Means of Transport on 
Tea Plantations. — Miscellaneous Machinery and Apparatus. — Final Treatment of the 
Tea. — Tables and Memoranda. 

“The subject of tea machinery is now one of the first interest to a large class of people, to whom 
we strongly commend the volume .” — Chamber of Commerce JounuU. ' 

“When tea planting was first introduced into the British possc'ssions little, if anv, mashincry was 
employed, but now its use is almost universal. This volume contains a very full account of the 
maehinery mxessary for the proper outfit of a factory, and also a description of the processes best 
carried out by this wachiiicry.”— -Journal Society of Arts. 

FLOUR MANUFACTURE. 

A Treatise on Milling Science and Practice. By Friedrich Kick, Imperial 
Begierungsrath, Professor of Mechanical Technology in the Imperial German 
Polytechnic Institute, Prague. Translated from the Second Enlarged and 
Revised Edition, with Supplement By H. H. P. Powlk.s, Assoc. Memb. 
Institution of Civil Engineers. Nearly 400 pp. Illustrated with 28 P'olding 
Plates, and 167 Woodcuts. Royal 8vo, cloth 25/- 

“ This invaluable work is, and will remain, the standard authority on the science of milling. . . . 
The miller who has read an<l digested this work will have laid the foundation, so to speak, of a successful 
career; he will have ac(iuired a number of general principles which he can proceed to apply. In this 
handsome volume we at last have the accepted text-book of modern milling in good, sound English, 
which has little, if any, trace of the German idiom .” — The Miller. 

“The appearance of this celebrated work m English is very opportune, and British millers will we 
are sure, not be slow in availing themselves of its pages.” — Millcfs' Gazette. 

COTTON MANUFACTURE. 

A Manual of Practical Instruction of the Processes of Opening, Carding, 
Combing, Drawing, Doubling and Spinning of Cotton, the Methods of Dyeing, See. 
For the Use of Operatives, Overlookers, and Manufacturers. By John Lister, 
Technical Instructor, Pendleton. 8vo, cloth o. 7/6 

“This invaluable volume i.s a distinct advance in the literature of cotton manufacture.” — Machinery. 
“It is thoroughly reliable, fulfilling nearly all the requirements desired .” — Glasgow Herald. 

MODERN CYCLES. 

A Practical Handbook on their Construction and Repair. By A. J. Wallis- 
Tayler, a. M.I nst.C.E., Author of “ Refrigerating Machinery,” &c. With 
upwards of 300 Illustrations Crown 8vo, clpth 10/6 

“The large trade that is done in the component parts of bicycles has plao-jd in the way of men 
mechanically inclined extraordinary facilities for building bicycles for their own use. . . . The 
book will prove a valuable guide for all those who aspire to the manufacture or repair of their own 
machines.”— T/i« Field. 

“ A most comprehen.sive and up-to-date treatise .” — The Cycle. 

“A very useful book, which is quite entitled to rank as a start lard work for students of /'ycle 
construction.” — Wheeling. 

MOTOR CARS OR POWER CARRIAGES for^COMMOPI. 

ROADS. 

By A. J. Wallis-Tayler, Assoc. Memb, Inst. C.E., Author of Modern 
Cycles,” &c. 212 pp., with 76 Illustrations. Crown 8vo, cloth . . 4/6 

“ The book is clearly expressed throughout, and is just the sort of work that an engineer, thinking 
of turning his attention to motor-carriage work, would do well to read as a preliminary to starting 
operations.”— 



37 


INDUSTRIAL AND USEFUL ARTS, 


PRACTICAL TANNING* 

A Handbook of Modern Pro?:esses, Receipts, and Suggestions for the Treatment 
of Hides, Skins, and Pelts of every Description, By L. A. Flemming, American 
Tanner. 472 pages. 8vo, cloth . . . [ fust Published. Net 25/- 

“ This work IS just what its namg implies— a practical man's handbook on leather manufacture. 
We are pleased to see much care, thoiu^ht, and space are <levoted to the modern iinuhods of chrome 
tanning, sheep, goat, calf, and side le.ithers. Mr. Flemming’s book is essentially the tanner’s working 
handbook, and we have no doubt but that in a very short time vve shall see many a copy on th * 
manager-foremcui’s desks bearing tan, chiome, and d>e stains — a ‘•lire evidence that the work of the 
writer has not fallen upon unfruitful ground.— 77n; Leather Trades' Revieiv, 

THE ART OF LEATHER l^ANUFACTURE. 

Beifig a Practical Handbook, in which the Operations of Tai^iing, Currying, and 
Leather Dressing are fully Described, and the Principles of Tanning Explained, 
and many Recent Processes Introduced ; as also Methods for the Estimation of 
Tannin, and a De.scription of the Arts of Glue Boiling, Gut Dressing, tS:c. By 

* Alexander Watt. Fourth Edition. Crown 8vo, cloth 9/- 

“A fiound, compn'hensive treatise on tanning and its accessoru*s. The book is an eminently 

valuable production, which redounds to the credit of both author and publishers,"— C/iranra/ Revietv. 

THE ART OF SOAP^MAKING. 

A Practical Handbook of the Manufacture of Hard and Soft Soaps, Toilet Soaps^ 
cS:c. Including many New Processes, and a Chapter on the Recovery of 
Glycerine from Waste Leys. 15y Alexander Watt. Sixth Edition, including 
an Appendix on Modern Candlemaking Crown 8vo, cloth . . 7/6 

“ A thoroughly jiractical treatise. We congratulate the author on the succejss of his endeavour to 
hll a void in English technical hteratme.” — Natine. 

PRACTICAL PAPER-MAKING. 

A Manual for Paper-Makers and Owners and Managers of Paper-Mills. With 
Tables, Calculations, Ac. By G Clappkrton, Paper-Maker. With Illustrations 
of b'ibres from Micro- Photographs. Crown 8vo, cloth . . 5/» 

“The author caters for th(‘ reiimreinents of responsibU* mill hands, appientici's, kc , whilst his 
manual will bo found ot great sorvic** to students of technology, as well as to veU'ran paper-makers 
and mill-owners. The illustrations form an (‘xcellent feature.’’ — The Wutld's Taper Tiade Review. 

THE ART OF PAPER-MAKING. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, Straw, 
and other Fibrous Materials. Including the Manufacture of Pulp from Wood 
Fibre, with a Description of the Machinery and Appliances used To which are 
added Details of Processes lor Recovering Soda from Waste Liquors. By 
Alexander Watt. With Illustrations. Crown 8vo, cloth . . 7/6 

“ It may be ngardod as the standard woik on th<3 sub)vct. The book is full of valuable information 
• The ‘ Art of Paper-Making ’ is in every respect a model of a text-book, either for a technical class, or for 
the priva*^ student.’’— and Piintiiit; Trades Journal. 

’a treatise on PAPER 

For J Winters and Stationers With an Outline of i^aper Manufacture; Complete 
Tables of Sizes, and Specimens of Different Kinds of Paper. By Richard 
P\\RK iNsoN, late of the Manchester Technical School. Demy 8vo, cloth 3/6 

cements, pastes, glues and gums. 

•a Practical* Guide to the Manufacture and Application of the various Aggluti- 
nants required in the Building, Metal-Working, Wood-AVorking, and Leather- 
Working Trades, and for Workshop and Office Use. With upwards of 900 
Recipes. By H. C.Btandage. Third Edition. Crown 8vo, cloth 2/- 

• “ Wc havf pleasure in siieaking favourably of this volume. So far as we have had experience, 
which is not inconsiderable, this manual is trustworthy. ''—.R/ie/ufum, 

••FRENCH* POLISHING AND ENAMELLING. 

A Practical Work of Instruction. Including Numerous Recipes for making 
Polishes, Varnishes, Glaze-Lacquers, Revivers, Ac. By R. Bitmead . 1/6 

wood engraving. 

A Practical and Easy Introduction to the Study of the Art. By W. N. Brown 1/6 
“ The book is clear and complete, and will be useful to any one wanting to understand the first 
elenieius of the beautiful art of wood engraving.’’— 
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CRO.SHV /.OC/ilVOO/) &■ -:SON'S CATALOGUE. 


WATCH REPAIRING. 

CLEANING. AND ADJUSTING. 

A Practical Handbook dealing with the Materials and Tools Used, and the 
Methods of Repairing, Cleaning, Altering, and Adjusting all kinds of English and. 
Foreign Watches, Repeaters, C'hronographs, anrl Marine Chronometers. By 
E". J Garraki), Springer and Adjuster of Marine Chronometers and Deck Watches 
for the Admiralty. With over 200 Illustrations. Crown 8vo, cloth 

r ]mt Published. Net 4/6 

“ To the ap])reniice who wishes to jjjain a clear insight into the repairinj^ branch of the industry, 
and even to those who are adepts in the art and in>stery of horology, this little book can be well 
recommended.” — Watchmaker, Jeweler, and Silversmith. 

MODERN HOROLOGY IN THEORY AND PRACTICE. 

Translated from the French of Claudius Saunier, ex-Director of the School of 
Horology at Macon, by Julikn Tripplin, F.R A S , Besan^on Watch Manu- 
facturer, and Edward Rigg, M A , Assayer in the Royal Mint With Seventy- 
eight Woodcuts and Twenty-two Coloured Copper Plates. Second jEdition 
Super-royal Svo, £2 2s., cloth; half-calf £2 lOs. 

” There is no horological uork in the English language at all to be compared to thi^^ production of 
M. Saiinier’s for clearness and coinplcteiu-ss It is alike good as a guide for the student and as a 
reference f(^r the experienced hoiologist and skilled workman ” — Iloiolof^tcal Journal. 

“The latest, the most coinjilete, and the most reliable of thosi* literary productions to which 
continental watchniakeis aie nulebted for the nu'chamcal superiority over thmr English brethren — in 
fact, the Book of Books, is M. Saunier’s ‘Treatise.’” — Watchmaker, Jewcllei , and Silversmith 

THE WATCH ADJUSTER’S MANUAL. 

A Practical Guide for the Watch and Chronometer Adjuster in Making, Springing, 
Timing and Adjusting for Lsochroni.sm, Positions and Temperatures By C. E 
Fritts. 370 pages, with Illustrations, 8 vo, cloth .... 16/- 

THE WATCHMAKER'S HANDBOOK. 

Intended as a Workshop (.'ompanion for those engaged in Watchmaking and the 
Allied Mechanical Arts Translated from the French of Claudius Saunier, and 
enlarged by Julien Tripplin, F R A S , and Edward Rigg, M.A., Assayer in 
the Royal Mint. Third Edition Crown 8vo, cloth .... 9 /- 

“Each i)art is truly a tre atise in itself. The arraiigmiient is good and the language is clear and 
concise. It is an admirable guide for the >oung watchmaker.”— Dij>. 

“ It IS impossible to speak too highly of its excellence It fulfils every retpiirt ment in a handbodit 
intended for the use of a workman. Should be found m every workshop ” — Watch and Clockmaker. 

HISTORY OF WATCHES & OTHER TIMEKEEPERS. 

By James F. Kendal, M B.H Inst. 1/6 boards; or cloth, gilt . 2/6 

“The best which h.is )et apptwred on this subject in the English language.”— //nfnsD tc* 

“ Open the book where >ou may, there is intere.stmg matter m it concerning the ingenious devices 
of the ancient or modern hot uIo^lv. " Saturday Review. 

ELECTROPLATING & ELECTRO-REFINING of METALS. 

Being a new edition of Alexander Watt’s “ Electro-Deposition.” Revised 
and Largely Rewritten by Arnold Philip, B Sc , A I.E E., Principal Assistant 
to the Admiralty Chemist. Large crown 8vo,, cloth . Net 12/6 

“Altogether the work can be highly ncoiimicnded to every electro-plater, and is of undoubted 
interest to every electro-metallurgist .” — Electrical Review. 

“ Eminently a book for the practical w’orker in electro-deposition. It contains practical descriptions 
of methods, processes and materials, as actually pursued and used in the workshop.” — Engineer. 

electrometallurgy. 

Practically Treated By Alexander Watt. Tenth Edition, including the most 
recent Processes. i2mo, cloth . 3/6, 

“From this book both amateur and arti.san may learn everything necessary for the successful 
prosecution of electroplating.”— /io», 

JEWELLER'S ASSISTANT in WORKING in GOLD. 

A Practical Treatise for Masters and Workmen, Compiled from the Experience 
of Thirty Years’ Workshop Practice. By George E. Gee, Author of the '* Gold- 
smith’s Handbook,” &c. Crown 8vo, cloth 7/6 

“ This manual of technical education is apparently destined to be a valuable auxiliary to a handi- 
craft which is certainly capable of great improvement .” — The Times, 
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EL^CTRpPLATING. 

A Practical Handbook on 'the Deposition of Copper, Silver, Nickel*, Gold, 
Aluminium, Brass, Platinum, &c., &c. By J. W Urquhart, C.E. Fourth 

Edition, Revised. Crown 8vo, cloth 6 /- 

“ An excellent practical manual. — Eugineerm^. 

“ An excellent work, giving the newest information .” — Hoyological JotiynuJ. 

ELECTROTYPING. 

The Reproduction and Multiplication of Printing^ Surfaces and Works of Art by 
the Electro-deposition of Metals By T. W. Urquhart, C.E. Crown 8vo, 

cloth 5 /- 

“ Th(f book is thoroughly practical ; the readerTs, th<‘refore, conducted thi»<^igh the leading law’s of 
electricity, then through the metals used by electrotypers, the apparatus, and the depositing processes, 
up to the final preparation of the work .” — Ait Journal. 

GOLDSMITH'S HANDBOOK. 

By^ G eorge E Gee, Jeweller, See Fifth Edition. lamo, cloth . . 3 /- 

“ A good, sound educator, and will be generally accepted as an authority.”— Horologica I Journal. 

SILVERSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, Sec. Third Edition, with numerous Illustrations. 

i2mo, cloth .... 3/- 

“ The chief merit of the work is its practical character. . . . The workers in the trade will speedily 
discover its merits when they sit down to study it .” — English Mechanic. 

The above two works together, strongly half-hound, price 7 s. 

SHEET METAL WORKER'S INSTRUCTOR. 

Comprising a Selection of Geometrical Problems and l^ractical Rules for 
Describing the Various Patterns Required by Zinc, Sheet-Iron, Copper and Tin- 
Plate Workers. By Reuben Henry Warn, Practical Tin-Plate Worker. New 
Edition, Revised and greatly Enlarged by Joseph G. Horner, A.M.I.M.E. 
Crown 8vo, 254 pages, with 430 Illustrations, cloth .... 7/6 

BREAD & biscuit BAKER'S & SUGAR-BOILER'S 

ASSISTANT. 

Including a large variety of Modern Recipes With Remarks on the Art of 
Bread-making. By Robert Wells Third Edition. Cr 8vo, cloth . 2 ,'- 

“ A large luimbt’r of wtinklcs for the ordin.iry cook, as well as the baker .” — Saturday Review. 

PASTRYCOOK & CONFECTIONER'S GUIDE. 

For Hotels, Restaurants, and the Trade in general, adapted also for Family Use. 
By R. Wells, Author of "The Bread and Biscuit Baker.” Crown 8vo, 

clotH .... 2 /- 

“ We cannot speak too highly of this really excellent work. In these days of keen competition our 
readtu's cannot do better than purchase this hooh.” —Bakei's Times. 

ORNAMENTAL CONFECTIONERY. 

A Guide for Bakers, Confectioners and Pastrycooks ; including a variety of 
Modern Recipes, and Remarks on Decorative and Coloured Work. With 129 
Original Designs By RoBER^r Wells. Second Edition. Crown 8vo, cloth. 

• • 6 /« 

“ A valuable work, practical, and .should be in the hands of every baker and confectioner. The 
illustrative designs an* alone worth treble the amount charged for the whole wovV..”— Baker's Times, 

MODERN flour CONFECTIONER. 

Containing a large Collection of Recipes for Cheap Cakes, Biscuits, &c. With 
Remarks 011 the Ingredients Used in their Manufacture. By Robert Wells, 
Author of The Bread and Biscuit Baker,” &c. Crown 8vo, cloth . 2 /- 

“ The work is of a decidedly practical character, and in every recipe regard is had to economical 
working.”-- iVor//t Btitish Daily Mail. 

RUBBER HAND STAMPS . 

And the Manipulation of Rubber. A Practical Treatise on the Manufacture of 
Indiarubber Hand Stamps, Small Articles of Indiarubber, The Hektograph, 
Special Inks, Cements and Allied Subjects. By T. O’Conor Sloane, A.M., Ph.D. 
With numerous Illustrations, Square 8vo, cloth S/* 
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HANDYBOOKS FOR HANDICRAFTS. 

BY PAUL N. HASLUCK, 

Editor of “Work" (New Seiies), Author of “Lathe Work," “ Milling Machincb," <St:c. 

Crown 8 VO, 144 pages, price i/r each. 

These HANih'BOOKs have hem irntten to supply information for Workmen, 
Students, and Amateurs in the several Handicrafts, on the actual Practice of the 
Workshop, and are intended to convey in plain lanpia<;e Technical Knowledge of the 
several Crafts. In describing the processes employed, and the manipulation of material, 
workshop terms are used ; workshop praitice is fully explained ; and the text is freely illustiated 
with draivings ofmoim^n tools, appliances, and^proi esses 

METAL TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Foot-T.athe With 100 Illustrations 1 /- 

“The book will be of service alike to the amateur and the .iitii^an turner. It di'^plays thorough 
knowledge of the subject."— 6to/s;iiaw. » 

WOOD TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the loathe. With over 100 Illustrations 1 /- 
“ We recommend the book to young turners and amateuts. A multitude of workmen have hitherto 
sought in vain for a manual of this special industry." — Mahanual WoUit. 

WATCH JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations 1 /- 

“We strongly advise all young persons connected with tlu* watch trade to acquire and study this 
Inexpensive work "—Cleikeinuell CJuonule. 

PATTERN MAKER'S HANDYBOOK. 

A Practical Manual on the Construction of l-’attei ns for P ounders With upwards 

of 100 Illustrations 1 /- 

“ A most valuable, if not indispensable, manual for the pattern makvi —KnotuUdf^e. 

MECHANIC'S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, embracing Information on 
various Handicraft Processes. With lJ.seful Notes and Miscellaneous Memo- 
randa. Comprising about 200 Subjects 1 /- 

“ A very clever and useful book, which should be found in eveiy workshop , and it should certainly 
find a place in all technical schools." — bat in day Revieic. 

MODEL ENGINEER'S HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines. With 

upwards of 100 Illustrations » . 1 /- 

“ Mr. Hasluck has produced a very good little book." — Binldc) . 

CLOCK JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting With upwards of 
100 Illustrations .... . . . 1 /- 

“It is of inestimable service to those commencing the trade.”— Cot’en^iy' Standard. 

CABINET WORKER'S HANDYBOOK. 

A Practical Manual on the Tools, Materials, y\ppliances, and Processes employed 
in Cabinet Work. With upwards of 100 Illustrations ....!/- 
“ Mr. Hasluck's thoroughgoing little Handybook is amongst the most practical guides have 
seen for beginners in cabinet-work." — Saturday Revieto. I 

WOODWORKER'S HANDYBOOK. 

Embracing Information on the Tools, Materials, Appliances*, and ITocessSsi 
Employed in Woodworking. With 104 Illustrations 1 /- 

“ Written by a man who knows not only how work ought to be done, but how to do it, and how to 
convey his knowledge to others."— 

“ Mr. Hasluck writes admirably, and gives complete instructions." — Rufeineer. 

“ Mr. Hasluck combines the experience of a practical teacher with the manipulative skill and 
scientific knowledge of processes of the traimjd inecnanician, and the manuals are marvels of what can 
be produced at a popular price."— Schoolmaster. 

“ Helpful to workmen of all ages and degrees of experience ," — Daily Chwnicle, 

“ Concise, clear, and practical." — Saturday Review. 



4 » 


COMMERCE, COUNTINC;HOUSE WORK, TAtiLES, 

Commerce, counting-house work, 

TABLES, ETC. 

LESSONS IN COMMERCE. 

By Professor R. Gamharo, of the Royal High Commercial School at Genoa. 
Edited and Revised by James Gault, Professor of Commerce and Commercial 
Law in King’s College, London Fourth Edition. Crown 8 vo. cloth 3/6 

“The publishers of this wnik ha\i* rendered considerable service to the cause of commercial 
education by the opportune production of this volume. . . . The work is peculiarly acceptable to 

EnKliish readers anci an admirable addition to existing class books. In a pl^Jise, we think the work 
attains its object in furnishing' a brief account of those laws and customs of British trade with which 
the coriiinercial man interested therein should be familiar.” — Chamber of Commenc Join mil. 

“ An invaluable ^^iiide in the hands of those who are preparing for a coniinercial career, and, in fact, 
the information it contains on matters of business should be impressed on every one.” — Counting House. 

THE* FOREIGN COMMERCIAL CORRESPONDENT. 

13eing Aids to Commercial Correspondence in Five Languages — English, French, 
Germaji, Italian, and Spanish. By Conrad E. Baker. Third Edition. Care- 
fully revised throughout Crown 8 vo, cloth 4/6 

“ Whoever wishes to correspond in all the languages mentioned by Mr. Baker cannot do better than 
study this work, the materials of which are excellent and conveniently arranged. They consist not ot 
entire specimen letters, but — what are tar more useful — short passages, sentences, or phrases expressing 
the same general idea in various funns.” — Athenu-um. 

“ A careful examination has convinced us that It is unusually complete, well arranged and reliable. 
The book is a thoroughly good one.” — bLJioolmabtet . 

FACTORY ACCOUNTS? THEIR PRINCIPLES AND 

PRACTICE. 

A Handbook for Accountant's and Manufacturers, with Appendices on the 
Nomenclature of Machine Details; the Income Ta.x Acts; the Rating of 
Factories; Fire and Boiler Insurance; the Factory and Workshop Acts, &c., 
including also a Glossarv of Terras and a large number of Specimen Rulings. 
By Emile Garcke and J M. Fells. Fifth Edition, Revised and Enlarged. 
Demy 8 vo, cloth . 7/6 

^ “ A very interesting description of tht rc(iuiremcnts of Factory Accounts. . . . The principle of 

a.ssiinilating the Factory Accounts to the general commercial books is one which we thoroughly agree 
with.” — A ( ( oiiiitaiits’ Journal. 

“ Chaiacterist'd by extreme thoroughness. Tluire are few owners of factoru.s ulio would not 
derive great benoiit from the i)erusal oi tins most admirable work.'*— Local Government Chionicle. 

MODERN METROLOGY. 

* A Manual of the Metrical Units and Systems ol the Present Century With an 

Appendix containing a yiroposed English System. By Lowis D’A. Jackson, 
A.-M.Inst,C.E., Author t.f “ x\id to Survey I’ractice,” t^c.* Large crown 8 vo, 
cloth ... 12/6 

“ Wc recommend the work to all mtorestt <I in the practical reform of our wedghlsand measures.” — 
Natine. 

A 'SERIES' OF METRIC TABLES. 

In which the British Standard Measures and Weights are compared with those 
of the Metric System at present in Use on the Continent By C. H. Dowling, 
^ C.E. 8 vo, cloth • 10/6 

“ Mr. Dowling’s Tables are w't 11 put together as a ready reckoner for the conversion of one system 
into the oih<ir.”—Athe}iu’um. 

• • 

IRON AND METAL TRADES' COMPANION. 

For expeditiously ascertaining the Value of any Goods bought or sold by Weight, 
from 15. per cwt. to ii2s per cwt., and from one farthing per pound to one shilling 
per pound. By Thomas Jjownie. Strongly bound in leather, 396 pp. . 9/- 

“ A most useful set of tables, nothing like them before e.xisted.” — LuilJiuf( News. 

“ Although specially adapted to the iron and metal trades, the tables will bti found useful in every 
• other business in which merchandise is bought and sold by weight.” — Railway Neu's. 
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CJWS/^Y LOCKWOOD ^ ^ON'S CATALOGUE, 


NUMBER, WEIGHT, & FRACTIONAL CALCULATdR* 

Containing upwards of 250,000 Separate Caldilations, showing at a glance the 
value at 422 different rates, ranging from x^gth of a Penny to 20s. each, or per 
cwt., and £20 per ton, of any number of articles consecutively, from i to 470.. 
— Any number of cwts , qrs., and lbs., from i cwt. to 470cwts. — Any number of 
tons, cwts , qrs ? and lbs., from i to 1,000 tons By Willi.^m Chadwick, Public 
Accountant. Third Edition, Revised and Improved. 8vo, strongly bound 18 /- 

“ It is as easy of reference for any answer or any number of answers as a dictionary. For making; 
up accounts or estimates the book must prove invaluable to all who have any considerable quantity of 
calculations involving price and measure in any combination to i\o.'*—Enf^inceY. 

“ The most perfect work of the kind yet prepared.”“-G/flsgo7a Herald. 

K 

THE WEIGHT CALCULATOR^ 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at one 
Reference the exact Value of any Weight from r lb to 15 tons, at 300 Progressive 
Rates, from id. to i68s per cwt , and containing 186,000 Direct Answers^ which, 
with their Combinations, consisting of a single addition (mostly to be performed 
at sight), will afford an aggregate of 10,266,000 Answers ; the whole being calcu- 
lated and designed to ensure correctness and promote despatch. .By Henry 
Harben, Accountant. Fifth Edition, carefully corrected Royal 8vo, strongly 
half-bound £1 5s. 

“ A practical and useful work of reference for men of business gimerally.” — Ironmonger. 

Of priceless value to business men. It is a necessary book m all mercantile offices.” — Sheffield 
Independent. 

THE DISCOUNT GUIDE. 

Comprising several Series of Tables for the Use of Merchants, Manufacturers, 
Ironmongers, and others, by which may be ascertained the exact Profit arising 
from any mode of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a Price, so as to 
produce, by one operation, a sum that will realise any required profit after 
allowing one or more Discounts ; to which are added Tables of Profit or Advance 
from to 90 per cent , Tables of Discount from i\ to gSJ per cent , and Tables 
of Commission, <S:c., from i- to 10 per cent By PIenry Harben, Accountant. 
New Edition, Corrected. Demy 8vo, half-bound .... £1 5s. 

“A book such as this can only be appreciated by business men, to whom the saving of time meaqs 
saving of money. The work must prove of great value to merchantb, manufacturers, and general 
traders.”— 7:^1 t6s/t I rade Journal. 

TABLES OF WAGES. 

At 54, 52, 50, and 48 Hours per Week. Showing the Amounts of W^ges from 
One-quarter-of-an-hour to Sixty-four hours in each case at Rates 6t Wages 
advancing by One Shilling from 4s to 55s. per week. By Tiios. Garbutt, 
Accountant Square crown 8vo, half-bound 6 /- 

IRON'PLATE WEIGHT TABLES. 

For Iron Shipbuilders, Engineers and Iron Merchants. Containing the Calcu- 
lated Weights of Upwards of 150,000 differenP^izes of Iron l^lates from i foot by 
6 in by J in. to 10 feet by 5 feet by i in. Worked out on the basis of 40 lb*s. to 
the square foot of Iron of i inch in thickness. By H. Burlinson and W. H. 
Simpson. 4to, half-bound 25 /- 
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orv. 


AdRICULTURE, FARMING, GARDENING, ETC. 


,THE COMPLETE GRAZIER AND FARMER^S AND 

CATTLE BREEDE^^S ASSISTANT* 

A Compendium of Husbandry. Originally Written by. William Youatt. 
Fourteenth Edition, entirely Re-written, considerably Enlarged, and brought up 
to Present Requirements, by William Fream, LL.D., Assistant Commissioner 
Royal Commission on Agriculture, Author of “ The Elements of Agriculture,” &c. 
Royal 8vo, i,ioo pp , 450 Illustrations. Handsomely bound . £1 1l8. 6d. 

t Summary oa Contents. « 

Book I. On the Vauikties, Bhekding, Rear- ; Hook VII. On the H4fKEDiNG, Rearing, and 
iNG, Fattening and IVIanagemknt of Cattle. , Management of Poultry. 

Book II. On the Econo.my and Management Book VIII. On Farm Oi*hces and Imple* 
of the Dairy ments of Husbandry. 

Bocvc III. On the Breeding, Rearing, and , Book IX. On the Culture and Manage- 
Management of Horses. ment of Grass Lands. 

Book 17. On the Breeding, Rearing, and Book X. On the Cultivation and Applica- 
Fattening OF SnEM’. tion of Grasses, Pulse and Roots. 

Book V On the Breeding, Rearing, and Hook XI. On Manures and their Appli- 
Fattening.of Swine. cation to Grass Land and Crops. 

Book VI. On the Diseasf.s of Livestock. Book XII. Monthly Calendars oi- F armwork. 

*** Opinions of tub Press. 

“ Dr. Fioam is to be congraiulHtetl on the successful attempt he has made to us a work which 
will at once become the standard classic of the farm piactice of the country. We believe that it will be 
found that It has no compeer among the many works at present in existt'nce. . . . The illustrations 
are admirable, whih^ the frontispiece, which represents the well-known bull. New Year’s Gift, bred by 
the Queen, is a work of art " — 'llic Times. 

“ The book nuisl bt' recognised as occupying the proud position of the most exhaustive work ot 
reference in the English language on the siib)tct with which it deals." — Athemium. 

“The most comprehensive guide to modern farm practice' that exists in the English language 
to-day. . . . The book is one that ought to be on every farm and in the library of every land 
owner.’’— Lane Isxpress. 

“ In point of exhaustiveness and accuracy the work will certainly hold a pre-eminent and unique 
position among books dealing with scientific agricultural practice. It is, m fact, an agricultural library 
of Itself." -Noth lintish .Ignciiltuiist. 

FARM LIVE STOCK OF GREAT BRITAIN. 

By Robert Wallace, P' Tv S , F.R S.IC., See., Professor of Agricultural and Rural 
Fconomy in the University of Fdinburgh Third Edition, thoroughly Revised 
and considerably Enlarged With over 120 i^hototypes of Prize Stock. Demy 

8vo, 384 pp., with 79 Plates and Maps Cloth 12/6 

“A really compk'te work on the history, breetls, and niauageiiK'iit of the farm stock of Great 
Britain, and one which is lilo'ly to find its way to the shelves of every country gentleinan’s library." — 
The Times. 

“The ‘Farm Live Stock of Great Britain’ is a inoiiuction to be proud of, and its issue not the 
• least of the services which its author has ri'iidered to agricultural science." — Scottish Farmer. 

NOTE BOOK OF AGRICULTURAL FACTS AND 

figures for farmers and farm students. 

By Primrose McConnell, B Sc , Fellow of the Highland and Agricultural 
Society, Author of “ Elements of Farming ” Sixth Edition, Rewritten, Revised, 
and greatly Enlarged. F’cap. 8vo, 480 pages, leather, gilt edges . 6 /- 

Coniknt.s — Surveying and Lei^elling — Weights and Measures. — Machinery and 
Buiu^ings. — LAR oiiR. — O feratiuns — Draining.- Emhanking -Geological Memoranda — Soils. 
--Manures. — Crofping, --Crops.-— Rotations.-- Weeds.— Feeding.— Dairying.— Live Stock. — 
Horses.— Cattle.— Sheep —Figs.- Poultry.— Forestry.— Horticulture.— Miscellaneous. 

“ No farmer, and certainly no agiicultural student, ought to be without this miiUmn in parvo manual 
of all sub|ects connected with the farm. ''--North lifitish Agriculturist. 

This little pocket-book ccitaiiis a large amount of useful information upon all kinds of agricultural 
subjects. Something of the kind has long been wanted.” — Mark Lane Express. 

“The amount of information it contains is most surprising; the arrangement of the matter is so 
^ ••lethodical— althcfgh so compressed —as to be intelligible to every one who takes a glance through Its 
pages. They teem with information.”— Fann and Home. 

THE ELEMENTS OF AGRICULTURAL GEOLOGY. 

A Scientific Aid to Practical Farming. By Primrose McConnell, B.Sc., Author 
of “ Notebook of Agricultural Facts and Figures,” &c. Royal 8vo, 330 pp., with 
Coloured Map and numerous Illustrations, cloth .... Net 21 /- 

“On every page the work bears the impress of a masterly knowledge of the subject dealt with, 
and we have nothing but unstinted praise to offer.” — Field. 



CROSBY LOCKWOOD ^ SON'S CATALOGUE. 


BRITISH DAIRYING 

A Handy Volume on the Work of the Dairy-Farm. For the Use of Technical 
Instruction Classes, Students in Agricultural Colleges and the Working Dairy- 
Farmer. By Prof. J. P. Sheldon. With lllusts. Second Edition, Kevised. 

Crown 8vo, cloth. 2/6 

“ Confidently recoininended as a useful text-book on dairy {’Axm\r\y^."—Agncnltnval Gazette. 

“ Probably the best half-crown manual on dairy work that has yet been produced.”--iVor//i British. 
Af;ricultunst. 

“ It is the soundest little w’ork we have yet seen on the subject.” — The Times. 

MILK, CHEESE, AND BUTTER. 

A Practical H^^ndbook on their I’roperties and the Processes of their Production. 
Including a Chapter on Cream and the Methods of its Separation from Milk 
By John Oliver, late Principal of the Western Dairy Institute, Berkeley. With 
Coloured Plates and 200 Illustrations. Crown 8vo, cloth 7/6 

“ An exhaustive and masterly production. It maybe cordially recoiuinended to all students^aad 
practitioners of dairy science.”~iV.7I, A^nctiUunst. 

” We recommend this very comprehensive and carefully-written book to dairy-farmers ami students 
of dairying. It is a distinct acquisition to the library of the Hgncuhunst.”— A ^nculttual Gazette. 

SYSTEMATIC SMALL FARMING. 

Or, The I.essons of my Farm. Being an introduction to Modern Farm Practice 
for Small Farmers. By R. Scott Burn, Author of “ Outlines of Modern 

Farming,” See Crown 8vo, cloth 6/- 

” This is the coinpletest book of its class we have seen, and one which every amateur farmer will read 
with pleasure, and accept as a guide.” — Field. 

OUTLINES OF MODERN FARMING. 

By R. Scott Burn. Soils, Manures, and Crops — F arming and Farming Economy 
— Cattle, Sheep, and Horses — Management of Dairy, Pigs, and i^oultry — 
Utilization of Town-Sewage, Irrigation, Sec. Sixth Edition. In one vol., 1,250 
pp., halt-bound, profusely Illustrated 12/- 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF. 

Comprising Draining and Embanking, Irrigation and Water Supply; Farm 
Roads, Fences, and Gates ; Farm Buildings ; Barn Implements and Machines , 
Field Implements and Machines; Agricultural Surveying, cS:c. By Professor 
John Scott. In one vol., 1,150 pp , half-bound, with over boo Illustrations, 12/- 
“ Written with great care, as well as with knowledge and ability. The author has done his work 
well ; we have found him a very trustwoithy guide wheiT ver we have tested his statements. The volume 
will be of great value to agricultural students.”— .d/u; A’ Lane Exptess. 

THE FIELDS OF GREAT BRITAIN. 

A Text-Book of Agriculture. Adapted to the Syllabus of the Science and Art 
Department. For Elementary and xXdvanced Students. By Hugh Clements 
(B oard of Trade). Second Edition, Revised, with Additions i8mo, cloth . 2/6 
“ It is a long time since we have seen a book wdiich has pleased us more, or which contains such a 
vast and useful fund of knowdedge.” — Educational 1 imes. 

TABLES AND MEMORANDA forTARMERS, GRAZIERS, 
AGRICULTURAL STUDENTS, SURVEYORS, LAND AGENTS, 
AUCTIONEERS, &c. 

With a New System of Farm Book-keeping. By Sidney Francis. Fifth 
Edition. 272 pp., waistcoat-pocket size, limp leathe? . <1/6 

“ Weighing less than i oz., and occupying no more space than a inatcli box, it contains a mass of 
iacts and calculations which has never beioie, in such handy form, bemi obtainablf\ Every operation 
on the farm is dealt with. The work may be taken as thoroughly accurate, the whole ot the tables^ 
having been revised by Dr. Freain. We cordially recommend ii."— Bell's Weekly Messenger. 

THE ROTHAMSTED EXPERIMENTS AND THEIR 

PRACTICAL LfeSSONS FOR FARMERS. 

Part I. Stock. Part II. Crops. By C. J. K. Tipper. Crown 8vo, cloth . 3/6 

‘‘ We have no doubt that the book will be welcomed by a large class of farmers and others interested 
in agriculture.”- Standard. 
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AGRICULTUtiE, FARMING. GARDENING, 

_ _ _ • 


FERTILISERS AND FEEDING STUFFS. 

Their Properties and Uses* A Handbook for the Practical Farmet. By 
Bernard Dyer, D.Sc (F^ond ). With the Text of the Fertilisers and Feeding 
Stuffs Act of 1893, See. Third Edition, Revised. Crown 8vo, cloth . 1/- 

“This little book is precisely v^at it professes to be—* A Handbook for the Practical Farmer.' 
Dr. Dyer has done fanners j^ood service in placin^r at thtdr disposal so much useful Information in so 
intelligible a form ." — The Times, 

BEES FOR PLEASURE AND PROFIT: 

Guide to the Manipulation of Bees, the Production of Honey, and the General 
Mayagement of the Apiary. By G. Giordon Samson. Witb^umerous Illustra- 
tions. Crown 8 VO, wrapper ^ . . . 1/- 

BOOK-KEEPING FOR FARMERS AND ESTATE OWNERS. 

A IVactical Treatise, presenting, in Three Plans, a System adapted for all 
Cl Asses of Farms. By Johnson M. Woodman, Chartered Accountant. Fourth 

Edition. Crown 8vo, cloth 2/6 

“The volmne is a capital study of a most important subject ." — Agi iciiltural Gazette. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. 

Giving Weekly Labour Account and Diary, and showing the Income and 
Expenditure under each Department of Crops, Live Stock, Dairy, &c., Sec. 
With Valuation, Profit and Loss Account, and Balance Sheet at the end of 
the Year. By John.son M Woodman, ('bartered Accountant. Second Edition. 

Folio, half-bound .... Net 7/6 

“Contains every requisite for keeping farm iiccounts readily and accurately." — AgncuUure, 

THE FORCING-GARDEN. 

Or, How to (.jrow Early Fruits, Flowers, and Vegetables. With Plans and 
Estimates for Building Glasshouses, Pits and Frames. With Illustrations. 

By Samuel Wood. Crown 8vo, cloth 3/6 

“A good book, containing a great deal of valuable teaching." — Ganleiier's Magazine. 

A PLAIN GUIDE TO GOOD GARDENING. 

Or. How to Grow Vegetables, Fruits, and Flowers By S Wood. Fourth 
Edition, with considerable Additions, Sec . and numerous Illustrations. Crown 
8vo, cloth 3/6 

“ A very g^iod book, and one to be highly recommended as a practical guide. The practical 
dircctions%re excellent."— /I thencenm. 

MULTUM-IN-PARVO GARDENING. 

Or, How to make One Acre of Land produce £^20 a year, by the Cultivation of 
Fruits and Vegetables ; also, How to Grow Flowers in Three Glass Houses, 
• so as to realise £ij6 per annum clear lYofit. By Samuel Wood, Author of 
“ Good Gardening,” &c. Six^h Edition. Crown 8vo, sewed . . , 1/- 

• • 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN. 

And Amateur’s Complete Guide, By S. Wood. Crown 8vo, cloth , 3/6 

POTATOES: HOW TO GROW AND SHOW THEM. 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown 8vo 2 - 

MARKET AND KITCHEN GARDENING. 

By C. W. Shaw, late Editor of “ Gardening Illustrated." Crown 8vo, cloth. 

3/6 
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CRO.SJiY LOCKWOOD Ls‘ SON’S CATAl.OGUE. 


AUCTIONEERING, VALUING, 

LAND SURVEYING, ESTATE AGENCY, ETC. 


f 

INWOOD'S TABLES FOR PURCHASING ESTATES 

AND FOR THE VALUATION OF PROPERTIES. 

Including Advowsons, Assurance Policies, Copyholds, Deferred Annuities, 
Freeholds, Ground Rents, Immediate Annuities, Leaseholds, Life Interests 
Mortgages, iVrpetuities, Renewals** of Leases, Reversions, Sinkingi, Funds, 
&c , &c 27th* Edition, Revised and Extended by William Schooling, 
F.R.A S , with Logarithms of Natural Numbers and Thoman’s Logarithmic 
Interest and Annuity Tables. 360 pp , demy 8vo, cloth . . Net 

“Those interested in the purchase and sale of estates, and in the adjustment of compensation discs, 
as well as in transactions m annuities, life insurances, &c., will find the present edition of emiiumt 
service." — Kiigincennf!:. 

“ This valuable book has been considerably enlarged and improved by the labours of Mr. Schooling, 
and is now very complete indeed.” -Economid. 

“Altogether this edition will prove of extreme value to many classes of professional mc;n in saving 
them many long and tedious calculations.""-//im^ors’ Kcvien'. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 

AND ESTATE AGENT AND VALUER’S POCKET ASSISTANT, 

For the Valuation for Ihirchase, Sale, or Renewal of Leases, Annuities and 
Reversions, and of property generally; with Prices for inventories, See By 

{ OHN Wheeler, Valuer, &c. Sixth Edition, Re-written and greatly Extended 
►y C. Norris Royal 32mo, cloth 5 /- 

“ A neat and concise book of reference, containing an adminible and clearly-arranged list of prices 
for inventories, and a very practical guide to determine the value of furmtuiv, See."— ^Standard. 

“Contains a large quantity of varied and useful information as to the valuation for purchase, sale, or 
renewal of leases, annuities and reversions, and of property gimerally, with prices for inventories, and 
a guide to determine th(* value of interior fittings and other eftects."— -Zb/j/dt'/. 

AUCTIONEERS? their DUTIES and LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer By Robert 
Squibbs, Auctioneer. Second Edition, Revised. Demy 8vo, cloth 12/6 

“The work is one of general excellent charactet, and gives much information in a compendious 
and satisfactoiy form." — lititlder. 

“May be recommended as giving a groat deal of mfotmation on the law relating to auctioneers, in 
a very readable form.” — Lazu Journal . 

THE AGRICULTURAL VALUER'S ASSISTANT. ' 

A Practical Handbook on the Valuation of I.anded Estates , including Example 
of a Detailed I^eport on Management and Realisation ; Forms of Valuations of 
Tenant Right ; Lists of I.ocal Agricultural Customs ; Scales of Compensation 
under the Agricultural Holdings Act, and a Brief Treatise on Compensation 
under the Lands Clauses Acts, &c. By Tom Bright, Agricultural Valqer, 
Author of “ The Agricultural Surveyor and Estate Agent’s Handbook.” Fourth 
Edition, Revised, with Appendix containing a Digest of the Agricultural Holding.s 
Acts, 1883-1900. Crown 8vo, cloth Net 6/- 

“Full of tables and examples in connection with the valuation of tenant-right, estates, labour, 
contents and weights of timber, and farm produce of all kinds.” — Agricultural Gazette. 

“ An eminently practical handbook, full of practical tables and databif undoubted interest and vpjue 
to surveyors and auctioneers in preparing valuations of all kinds.” — Farmer. 

POLE PLANTATIONS AND UNDERWOODS.' 

A Practical Handbook on Estimating the Cost of Forming, Renovating, Improv- 
ing, and Grubbing Plantations and Underwoods, their Valuation for Purposes of 
Transfer, Rental, Sale*^or Assessment. By Tom Bright. Crown 8vo, cloth 3/6 

‘‘To valuers, foresters and agents it will be a welcome aid.” — North British Agriculturist, 

“ Well calculated to assist the valuer in the discharge of his duties, and of undoubted interest and 
use both to survieyors and auctioneers in preparing valuations of all kinds.”— A'eid Herald. 



AUCriONEER/NG, VALULVG, LAND SURVEYING, 


AGRICULTURAL SURVEYOR AND ESTATE AGENTS 

HANDBOOK* 

Of Practical Rules, Form ulasr Tables, and Data A Comprehensive Manual for 
the’ Use of Surveyors, Agents, Landowners, and others interested in the Equip- 
ment, the Management, or the Valuation of Landed Estates By Tom Bright, 
Agricultural Surveyor a»d Valuer, Author of “ The Agricultural Valuer’s 
Assistant,” &c. With Illustrations. Fcap. 8 vo, Leather *. . 7/6 

“ An exceedingly useful book, the contents of which are admirably chosen, 'flu* classes for whonj 
the work is intended will lind it convenient to have this coiiiproheiisive handbook accessible for 
reference." — 1av& Stock Journal. 

“ It is a singularly compact and well informed compendium of the facts and figures likely to be 
required in estate work, and is certain to prove of much service to thusi* to whom it is addressed." — 
Scotsman. ^ > 

THE LAND VALUER'S BEST ASSISTANT. 

Being Tables on a very much improved Idan, for Calculating the Value of Estates. 
^With Tables for reducing Scotch, Irish, and Provincial (aistomary Acres to 
Statute Measure, See By R Hud.son, C E. New Edition Royal 32mo, 

leather, elastic band 4 /- 

“ Of incalculable value to the country gentleman and professional indn."—Fa} ma s' Jouf nal. 

THE LAND IMPROVER'S POCKET-BOOK. 

Comprising Formulji', Tables, and Memoranda required in any Computation 
relating to the Permanent Improvement of Landed Property By John Ewart, 
Surveyor. Second Edition, Revised, Royal 32mo, oblong, leather 4 /» 

“A compendious and handy little volume." — Spectator. 

THE LAND VALUER'S COMPLETE POCKET-BOOK. 

Being the above Two Works bound together Leather . . . • 7/6 

HANDBOOK OF HOUSE PROPERTY. 

A Popular and Practical CRiide to the Purchase, Tenancy, and Compulsory Sale 
of Houses and Land, inchuling Dilapidations and Fixtures with Examples of 
all kinds of Valuations, Information on Building and on the right use of 
Decorative Art. By E L Tarbuck, Architect and Surveyor Sixth Edition. 

i2mo, cloth 6 /- 

“The advice is thoroughly practical." -Law Journal. 

“ For all who have dealings with house property this is an indispensable guide " —Decohitton. 

^ “ Carefully brought u[> to date, and much improved by the addition of a division on Fine Art. A 
well-wTittcn and thoughtful work.” — Laud Aj^ents' Record. 


LAW AND MISCELLANEOUS. 


MODERN JOURNALISM. 

A Handbook of Instruction and Counsel lor the Young Journalist. By John B. 
Mackie, Fellow of the Institute of Journalists. Crown 8 vo, cloth . 2 , - 

“ This invaluable guide to jouriiahsm is a work which all aspirants to a journalistic career will read 
withlidvantage.”— 

HANDBOOK FOR SOLICITORS AND ENGINEERS 

Engaged in Promoting Private Acts of Parliament and Provisional Orders, for 
the authorization of Railways, Tramways, Gas and Water Works, &c. By 
L. L. Macassey, of the Middle Temple, Barrister-at-Law, M.I.C.E. 8vo, cloth, 

, * £1 5s. 

PATENTS FOR INVENTIONS, HOW TO PROCURE THEM. 

3 * Compiled l 8 r the Use of Inventors, Patentees and others. By G. G. M. 
Hardingham, Assoc. Mem. Inst. C.E., &c. Demy 8 vo, cloth . 1/6 

CONCILIATION AND ARBITRATION, 

IN LABOUR DISPUTES. 

A Historical Sketch and Brief Statement of the Present Position of the Question 
at Home and Abroad. By J. S. Jeans. Crown 8 vo, 200 pp., cloth . 2,6 
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CROSBY LOCKWOOD SON'S CATALOGUE. 


EVERY MAN'S OWN LAWYER. 

A Handy-Book of the Principles of Law and Equity. With a Concise 
Dictionary of Legal Terms. By A Barrister. Forty-first Edition, care- 
fully Revised, and comprising New Acts of Parliament, including the Motor 
Car Act, 1903 ; Employment of Children Act, 1903 ; Pistols Act, 1903 ; Poor 
Prisoners' Defence Act, 1903; Education Acts of 1902 and 1903; Housing of the 
Working Classes Act, 1903, Etc. Judicial Decisions pronounced during the year 
have also been duly noted. Crown 8vo, 800 pp., strongly bound in cloth. 

[Just Published, 6/8 

This Standard Work of Reference forms a Complete Epitome of the Laws of 
^"1 England, comprising (amongst other matter) : 


THE RIGHTS AND WRONGS OF INDIVIDUALS 


Landlord and Tenant 
Vendors and Purchasers 
Leases and Mortgages 
Joint-stock Companies 
Masters, Servants and Workmen 
Contracts and Agreements 
Money-Lenders, Suretiship 
Partnership, Shipping Law 
Sale and Purchase of Goods 
C nEguEs, Bills and Notes 
Bills of Sale, Bankruptcy 
Life, Fire, and Marine Insurance 
Libel and Slander 


Criminal Law 
Parliamentary Elections 
County Councils 
Dlstrict and Parish Councils 
Borough Corporations 
Tku.stkes and Executors 
Clergy and Churchwardens 
Copyright, Patents, Trade Marks 
Husband and Wife, Divorce 
Infancy, Cu.stody of Children 
l^UBLic Health and Nuisances 
Innkeepers and Sporting 
Taxes and Death Duties 


Forms of Wills, Agreements, Notices, etc. 


The object of this work is to enable those who consult it to help themselves to 
the law : and thereby to dispense, as far as possible, with professional assistance and advice 
There ate many wrongs and grievances which persons submit to from time to time through 
not knowing how or wheie to apply for redress; and many persons have as great a dread 
of a lauyer's office as of a lion's den With this hook at hand it is believed that many 
a Six-and-Eightpence may be saved ; many a wrong redressed: many a right reclaimed; 
many a law suit avoided; and many an evil abated The work has established itself as 
the standard legal adviser of all classes, and has also made a reputation for itself as a 
useful book of reference for lauyers residing at a distance from law libraries, ivho are glad 
to have at hand a work embodying recent decisions and enactments. 

*** Opinions of the Press. 

“The amount of information given in the volume is simply wonderful. The continue ’ popularity 
of the work shows that it fulfils a useful purpose.” — Laze Journal 

“ As a book of reference this volume is without a rival.” — Pall Mall Gazette. 

“ No Englishman^ought to be without this book.” — Rnf^mccr. 

“Ought to be in every business establishment and in all hhvArxe^." —Sheffield Post. 

“ The ‘Concise Dictionary’ adds considerably to its value.” — Westminster Gazette. 

“ It is a complete code of English Law written in plain language, which all can understand. . . . 
Should be in the hands of every business man, and all who wish to abolish lawyers’ bills.’* — Weekly 1 imes. 

“A useful and concise epitome of the law, compiled with considerable care.” — Law Magazine. 

“ A complete digest of the most useful facts which constitute English law.”~^fe/o6g. 

“ Admirably done, admirably arranged, and admirably cheap.” — Leeds Mercury. 

“ A concise, cheap, and complete epitome of the English law. So plainly written that he who runs 
may read, and he who reads may understand.” — Figaro. 

“ A dictionary of legal facts well put together. The book is a verj useful one."— Spectator. ^ 


LABOUR CONTRACTS. 

A Popular Handbook on the Law of Contracts for Works and Services. By 
David Gibbons. Fourth Edition, with Appendix of Statutes by T. F. Uttley, 
Solicitor. Fcap. 8vq, cloth .... .... 3/6 
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CIVIL ENGINEERING <& SURVEYING. 

Civil Eng^neepingr* 

By Henry L^aw, M. Inst. C.E. Including a Treatise on Hydraulic Engineering 
by G. R. Burnell, M.I.C.E. Seventh Edition, revised, with Large Additions on 
Recent Practice by D. Kinnear Clark, M. Inst.-C.E. 6/6, cloth boards 7/6 
“ An admirable volunle, which we warmly recommend to young engineers.’ — Builder, 

Pioneep Eng^ineeping”. 

A Treatise on the Engineering Operations connected vrith the Settlement of Waste 
X.,ands in New Countries. By E. Dobson, M.Inst.C.E. Second Edition. . 4/6 

“Mr, Dobson is familiar with the difficulties which have to be overcome in this class of w'ork, and 
much of his advice will VA^valuable to young engineefs proceeding to our colonies.” — Enj^ 9 t€ertn^. 

Ipon arid Steel Bpidg^es and Viaducts. 

A Practical Treatise upon their Construction. For the use of Engineers, Draughtsmen^ 
and Students. By Francis Campin, C.E 3/6 

Ipon Bpidg^es of Modepate Span: 

Their Construction and Erection. By H. W. Pendred. With 40 illustrations 2/0 
“Students and engineers should obtain this book for constant and practical use.” — Colliery Guardian, 

Constpuotional Ipon and Steel Wopk, 

As applied to Public, Private, and Domestic Buildings. By Francis Campin, C.E. 3/6 
“ This practical book may be counted a most valuable woxk." — British Architect. 

Tubulap and othep Ipon Gipdep Bpidges, 

Describing the Biitannia and Conway Tubular Bridges. With a Sketch of Iron 
Bridges, &c. By G. Drysdalk Dkmpsky, C.E. Fourth Edition . . . 2/0 

Matepials and Constpuction. 

A Theoretical and Practical Treatise on the Strains, Designing, and Erection of 
Works of Construction. By Francis Campin, C.E. Second Edition . 3/0 

“No better exposition of the practical application of the piinciples of construction has yet been 
published to our knowledge in such a cheap comprehensive form.’ — Building News. 

Sanitapy Wopk in Small Towns and Villages. 

By Charles Slagg, Assoc. M, Inst. C.E. Second Edition, Enlarged . . 3/0 

“ This is a very useful book. There is a gicat deal of work required to be done in the smaller towns 
and villages, and this little volume will help those who are willing to do it.” — Builder. 

Constpuction of Roads and Stpeets. 

By H. Law, C.E., and D. K. Clark, C.E. Sixth Edition, revised, with Additional 
Chapters by A J. Wallis-'I'ayler, A.M. Inst. C.E. \ Just published. 6/0 

“ A book which every borough surveyor and engineer must possess, and which will be of considerable 
service to architects, builders, and property owner-s generally.” — Building Nexvs. 

Constpuction of Gas Wopks, 

And the Manufacture and Distribution of Coal Gas. By S. Hughes, C.E. Re-written 
by William Richards, C.E. Eighth Edition, with important Additions . 5/6 

“Will be of infinite service alike to manufacturers, distributors, and consumers.” — Fore^nan Engineer, 

Watcp Wopks, fop the Supply of Cities and Towns. 

With a Description of the Principal Geological Fonnations of England as influencing 
Supplies of Water. By Samuel Hughes . 4/0 

“ Everyone who is debating how his village, town, or city shall be plentifully supplied with pure 
water should read this hocAc."’—Ne^vcastle Courant, 

Powcp of Watcp. t 

As applied to drive Flour Mills, and to give motion to Turbines and other Hydrostatic 
^ Engines. By Joseph Glynn, F.R.S., &c. New Edition. Illustrated . . 2/0 

Walls and Well-Sinking. 

By J. G. Swindell, A.R.I.B.A., and G. R. Burnell, C.E. Revised Edition 2/0 
“Solid practical information, written in a concise and lucid style. The work can be recommended 
as ^ te3d»booic for all surveyors^* architects, See.**— Iron and Coal Trades Review, 

ppalnage of Lands, Towns, and Buildings. 

O, D. Dempsey, C.E. Revised, with large Additions on Recent Practice in 
^ Engineering, by D, Kinnear Clark, M.I.C.E. Third j^ition . ^4/6* 
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Blasting and Quappying^ of Stone, 

• For Building and other Purposes. With Remarks on the Blowing up of BHdsres. 
By Gen. SirJ. Burgoyne, K.C.B 1/^ 

Foundations and Concpete Wopks. 

With Practical Remarks on Footings, Planking, Sand, Concrete, BtHon, Pile-driving, 
Caissons, and Cofferdams. By E. Dobson, M.R.I.B.A. Seventh Edition . Xf6 

Pneumatics, 

Including Acoustics and the Phenomena of Wind Currents, for the use of Beginners. 
By Charles Tomlinson, F.R.S. Fourth Edition, enlarged. Illustrated . XfQ 

Land and Eng*ineeping^ Supveying^. 

For Students and Practical Use. By T. Baker, C. E. Eighteenth Edition, revised' 
and extended by F. E. Dixon, A.M. Ingt. C.E. With Plates and Diagrams . 2/0 

Mensupation and Measuping^, 

With the Mensuration and I.evelling of Land for the purposes of Modern Engineering. 
By T. Baker, C.E. New Edition by E. Nugent, C.E 1/Q 


MINING AND METALLURGY. 

Mining” Calculations. 

For the use of Students Preparing for the Plxaminations for Colliery Managers’ 
Certificates, comprising numerous Rules and Examples in Arithmetic, Algebra, and 
Mensuration. By T. A. O'Donahue, M.K., First-class Certificated Colliery Managt*r. 

[Just published, 8/(5 

Minepalog”y, 

Rudiments of. By A. Rams vy, F.G.S. Third Edition. Woodcuts and Plates 8/6 
“The author throughout has displayed an intimate knowledge of his subject, and great facility Ip 
imparting that knowledge to others. ‘The book is of gieat utility.” — Mining Journal, 

Coal and Coal Mining, 

By the late Sir Waringion W. Smyth, M.A., F.R.S., Eighth Edition, Revised and 
Extended by T. For.ster Brown, Chief Inspector of the Mines of the Crown and of 

the Duchy of Cornwall [Just published, 8/6 

“ Every portion of the volume appears to have been prepared with much care, and as an outline is 
given of every known coal-field in this and other countries, as well as of the two principal methods of 
working, the Dook will doubtless interest a very large numbei of readers.” — Mining Journal, 

Metallupgy of Ipon. 

Containing History of Iron Manufacture, Methods of Assay, and Analyses of Iron Ores, 
Processes of M.innfacture of Iron and Steel, &c. liy H. Bauerman, F.G.S,, A.R.S.M. 
With numerous Illustrations. Sixth Edition, revised and enlarged . . . 5/0 

“Carefully written, it has the merit of brevity and conciseness, as to less important points; while ail 
material matters are very fully and thoroughly entered into.”— 

Minepal Supveyop & Valuep’s Complete Guide. 

Comprising a Treatise on Improved Mining Surveying and the Valuation of Mining 
Properties, with NewTravcr.se Tables. By W. Liniern, C.E., Third Edition, with Bn 
Appendix on Magnetic and Angular Surveying, with Records of the Peculi^ities of 
Needle Disturbances. With Four Plates of Diagrams, Plans, &c. . . . 8/6 

“ Contains much valuable information, and is thoroughly trustworthy.” — Iro.%&*Coal Trades KHdiw, 

Slate and Slate Quappying, 

Scientific, Practical, and Commercial. By D. C. Davies, F.G.S., Mining Engipeer, &c'. 
With numerous Illustrations ajid Folding Plates. Third Edition . . . 8/0 

“ One of the be«t and best-balanced treatises on a special subject that we have met with.”— 

A Fipst Book of Mining and Quappying.. 

By J. H. Collins, F.G.S 1/6 

“ For those concerned in ,|:hoo!s in the mining districts, this work is the very thing that shotdd bt in 
tht^ hands of their .schoolmasters/’— /r<7«. 


Subteppaneous Supveying., 

By Thomas Fenwick. Also the Method of Conducting Subterraneous Surveys 
without the use of the Magnetic Needle, &c. By T. Baker, C.E. . , ^ 2/6 

Mining Tools, . 

Manual of. By W. Morgans, Lecturer on Mining at thg Bristol School of 

Mining Tools, Atlas ^ ^ w 

Of Engravings to the above, containing 235 Illustrations drawn to Scale. * 

** Students, Overmen, Captains, Managers, and Viewers may gain practical Ibnowl^gt^ lUM 
hints by the study of Mr. Morgans’ Manual, Guardian, 
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physical Geolog'y, 

Partly based on Major-General Portlock’s “ Rudiments of Geology.” By RaIph 
Tate, A.L.S., &o. Woodcuts 2/0 

Histopical Geolog^y, 

Partly based on Major-General Portlock’s “ Rudiments.” By Ralph Tate . 2/6 . 

Geoloiry, 

Physical and Historical. Consisting of “ Physical Geology,” which sets forth the 
I-«ading Principles of the Science; and “Historical Geology,” which treats of the 
Mineral and Organic Conditions of the Earth at each successive epoch. By Ralph 
Tate, KG.S. With 250 Illustrations . 4/0 

“ The fulness of the matter has elevated the book into a manual. Its information is exhaustive and 
welbarranged, so that any subject may be opened upon at once .” — School Board Chronicle, 


MECHANICAL ENGINEERING. 

Workman’s Manual of Engineeping* Drawing. 

By John Maxton, Instructor in Engineering Drawing, Royal Naval College, Green- 
wich. Seventh Edition. 300 Plates and Diagrams 3/6 

“A copy of it should be kept for reference in every drawing office.” — Engineering. 

Fuels : Solid, Liquid, and Gaseous. 

Their Analysis and Valuation. For the use of Chemists and Engineers. By H. J. 
Phillips, F.C.S., formerly Analytical and Consulting Chemist to the Great Eastern 

Railway. Second Edition, revised 2/0 

“ Ought to have it.s place in the laboratory of every metallurgical establishment, and wherever fuel is 
used on a large scale. News. 

Fuel, Its Combustion and Economy. 

Consisting of an Abridgment cf “A 'IVeatisc on the Combustion of Coal and the 
Prevention of Smoke.” By C. W. Williams, A. I.C.E. With extensive Additions 
by D. Kinnear Clark, M. Inst. C.E. Third Edition, corrected . . . 8/6 

“Students should buy the book and read it, .as one of the most complete and satisfactory treatises on 
the combustion and economy of fuel to be bad,” — Engineer, 

Boilcpmakcp’s Assistant 

In Drawing, T'emplating, and Calculating Boiler Work, &c. By J. COURTNEY, 
Practical Boilermaker. Edited by D. K. Ci.ark, C.E. Third Edition, revised 2/0 
“With very great care we have gone through the ‘ Boilermaker’s Assistant,* and have to say that il 
has our unqualified approval. Scarcely a point has been omitted.” — Foreman Engineer. 

Boilcpmakcp’s Ready Reckoncp, 

With Examples of Practical Geometry and Tcniplaiing for the Use of Platers, Smiths, 
and Riveters. By John Courtney. Edited by D. K. Clark, M. I.C.E. . 4/0 

The last two Works in One VoL, half-hound^ entitled “The Boilermaker’s Ready 
Reckoner and Assistant.*' ByJ, Courtney and D. K. Clark. Price 7/0 

“ A most useful woik. No workman or apprentice should be without it.” — Iron Trade Circ^dar. 

Steam Boileps. 

Their Construction and Management. By R. Armstrong, C.E. Illustrated . 1/6 

“A mass of information suitable for beginners.”— a7ui IVork. 

Steam and Machinepy Management. 

A Guide to the Arrangement and Economical Management of Machinery, with Hints on 
Construction and Selection. By M. Powis Bale, M. Inst. M.E. . . . 2/® 

“Gives the results of wide experience.” — Lloyds Newsfapefl 

Steam and the Steam Engine, 

Stationary and Portable. Being an Extension of the Treatise on the Steam Engine of 
Mr. J. Sewell. By D. K. Clark, C.E. Third Edition .... 3/6 

“ Every essential part of the subject is treated of competently, and in al popular style.” — Iron, 

The Steam Engine, 

A Treatise on the Mathematical Theory of, with Rules and Examples for Practical* 

Men. By T. Baker, C.E. 1/6 

“Teems with scientific information with reference to the steam-engine .” — Design and Work. 

The Steam Engine. 

For the use of Beginneii\ By Dr. Lardner. Illustrated .... 1/6 

Lbooiuotlye Engines. 

4 Rudimentary Treatise on. By ,G. D. Dempsey, C.E. With large Additions treating 
of the Slodern Locomotive, by D. K. Clark, M. Inst. C.E. With Illustrations 3/0 
iaciO(M of what an demOntary technical book should ht.**’-^Ac€uIemy. 
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Locomotive Eng^ine-Dpivin^. 

A Practical Manual for Engineers m Charge of Locomotive Engines. By MICHAEL 
Reynolds, M.S.K. Ten tu Edition. 3/6 limp ; cloth boards . . • . 4/0 

*‘We can confidently recommend the book, not only to the practical ihiver, but to everyone who 
takes &n interest m the performance of locomotive engines .^’ — I he Kngmur, 

Stationapy Eng^ine Dpiving:^ 

A Practical Manual lor •l^mgineers in Chaige of Stationary ICngines. By MICHAEL 
Reynolds, M.S.E. Sixth Edition. 3/6 hinp ; cloth boards* . . . 4/6 

“The author is thoroughly acquainted with his subjects, and has produced a manual which is an 
exceedingly useful one for the class for whom it is specially inteiulcd." — hugimering. 

Smithy and Fopg^e. 

Including the Earner's Art and Coach Smitliing. By W. J. E. Crane. . 2/6 

“ T^ie first modern English book on the sul^ect. Great pains have beet bestowed by the author 
upon the book ; shoeing-smiths will find it both useful and inteiesting.’ — BuMkio, 

Modepn Wopkshop Ppactice, 

As applied to Marine, Land, and Locomotive Engines, Floating Docks, Dredging 
• Machines, Budges, Ship-BuiIding, &c. By J. G. WiNTON. 4th Eldn., Illustrated 3/0 
“Whether for the appi entice determined to master his piofcssion, or for the artisan bent upon raising 
himself to a higher position, this cleail> written and practical treatise will be a great help.”— 

Mechanical Enginecping. 

Coipprising Metallurgy, Moulding, (..asting, Forging, Tools, Woikshop Machinery, 
Mechanical Manipulation, Manufacture of the Steam Engine, &c. By Francis Campin, 
C.E. Third F.diiion, Re-wiittcn and Enlaiged {Just published, 21Q 

“A sound and servicealile tejit-book, quite up to date. — Builtfutg XcH'S. 

Details of Machincpy. 

Comprising Instructions for the Execution of vaiioiis Woiks in lion in the Fitting- 
shop, Foundry, and Boilei-Yaid By Fkan( IS Campin, C E .... 3/0 

“A sound and practical huidbook for all engaged in the engineering trades.” — Building 

Elementapy Eng^inecping^ : 

A Manual lor Young Mamie Engineeij> ami Appicntices. In the Form of Questions 
and Answeis on Metals, Alloys, .Strength ot Mateiials, ike. By J. b. BkewER. 

becond Edition .... 1/6 

“A useful introdiK lion to the more elaboiate text-books. — Scolsi/ian, 

Powcp in Motion : 

Horse-power Motion, 'rooihed-WheeUJeanng, I^ongand Short Diivirig Bands, Angular 
Forces, &o. ByJ amps Armour, C E. With 73 Diagrams 'I'hird Edition . 2/0 

“ The value of the knowledge imparted cannot well be over-csinnaled.” — JVt^vcaiile Weekly Chron, 

Ipon and Heat. 

Exhibiting the Piirniples conceincd in the Consli uction of Iron Beams, Pillars and 
Girders. ByJ, Armour, C.E 2/6 

“A very useful and thoroughl> practical little volume. ’ — Ulining Journal. 

Ppactical Mechanism, 

And Machine 'I ools. By 1. Baki.r, C E. With Remaiks on Tools and Machinery 
J. Nasm\ in, C .E. 2/6 

Mechanics. 

Being concise Exposition of the Geneial I^uiciples of Mechanical Science, and their 
Applications. By CiiARLi b loMLlNSON, b.R.b. . . . , . 1/0 

Cpanes, 

T'he Construction of, and other Machinery for Raising Heavy Bodies for the Erection 
of Buildings, &c. By Joseph Cii.YNN, E.R.b 1/0 

NAVIGATION, SHIPBUILDING, ETC. 


Sailop’s Sea Dpok: 

• A Rudimentaiy Treatise on Navigation. By Jami.s GreivNVXOod, B.A. With mimerouB 
Woodcuts and Coloured Plates. New and Enlarged Edition. By W. H. RobSER 2/0 
“Is perhaps <he best and simplest epitome of navigation ever eompiled.”-~F/V/r/. 

ppactical Navig^ation. 

Consisting of the Saiix)r‘s Sea Hcxjk, by James Greenwood and W. H, RossER,; 
together with Mathematical and Nautical Tables for the Working of the Problems, 
Henry Law, C.E., and Prof. J. R. Young. Half-bouAd in leather . • . • 7/0 

“A vast amount of information is contained in this volume, and we fancy in a very short time tbitt It 
will be seen in the library of almost every ship or yacht afloat .*^— Yachting itlugazini^ 

.Navigation and Nautical Astponomy, . 

InjTheory and Practice, By Prof. J. R, Young. New Kd^don. IlUistrated » ji/0 
** A very complete, thorough, and useful manual for the young 
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Mathematical Tables, « 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is prefixed a 
'Wreatise on Logarithms, by H. Law, C.E, Together with a Series of Tables for 
Navigation and Nautical Astronomy. By F’rofessor J. R. Young. New Edition 4/0 

Masting*, Mast-Making*, and Rig*g*ing* of Ships. 

Also 'tables of bpars. Rigging, Blocks; Chain, Wiref and Hemp Ropes, &c., relative 
to every class of*vessels. By Robert Kipping, N.A 2/0 

Sails and Sail-Making*. 

With Draughting, and the Centre of Effort of the Sails. Weights and Sizes of Ropes ; 

Masting, Rigging, and Sails of Steam Vessels, &c. By R. Kipping, N.A. . 2/6 

Marine Eng*ines and Steam Vessels. , 

By R. Murra>^ C.E. Eighth Edition, thoroughly Revised, with Additions by the 

Author^ and by George Carlisle, C.E * . 4/6 

“ An indispensable manual for the student of marine engineering.” — Liverpool Mercury, 

Naval Architecture. 

An Exposition of the Elementary Principles. By James Peake . . , 3/6 

Ships for Ocean and River Service, 

Principles of the Construction of. By H. A. Sommer feldt .... 1/6 

An Atlas of Eng*raving*s 

To Illustrate the above. Twelve large folding Plates. Royal 4to, cloth . . 7/6 

Ships and Boats. 

By W. Bland. Se\enth Edition, revised, with numerous Illustrations and Models 1/6 


ARCHITECTURE AND BUILDING. 

Constructional Iron and Steel Work, 

As applied to Pulilic, Pritate, and Domestic Buildings. By P’RANCibCAMPiN, C.E. 3/6 
Anyone who wants a book on ironwork as employed for stanchions, columns, and beams, will find 
the present volume to be suitable.” — Britnh ArihiUct. 

Building* Estates: 

A Treatise on the Deselopnient, Sale, Purchase, and Management of Building Land. 

By F. M.M'ILAND. Second Ldition, revised 2/0 

*‘This book should undoubtedly be added to the libraiy of every piofessional man dealing with 
building land .” — Land Agenfs Record. t 

Science of Building*: 

An Elementary Treatise on the Piinciplesof Construction. By E. Wyndham Tarn, 
M.A. Lond. Third Edition, levised and enlarged 3/6 

Art of Building*, 

Rudiments of. General Piinciples of Construction, Strength, and Use of iJ^aterials, 
Working Drawings, Specifications, &'c. By Edward Dobson, M. R.I.B.A. &c. 2/0* 
“A good book for practical knowledge, and about the best to be obtained.” — Building News. 

Book on Building:, 

Civil and Ecclesiastical. By Sir Edmund Beckeit, Bart., LL.D., Q.C., F.R.A.S., 
Author of “ Clocks and Watches and Bells,” &c. Second PIdition, enlarged. . 4/6 

** A book which is always amusing and neaily always instiuctive.” — Times. ^ 

I>welling^•Houses, 

Erection of, Illustrated by a Perspective View, Plans, Elevations, and Sections of a Pair 
of Villas, with the Specification, Quantities, and Estimates. By S. H. Brooks 2/6 

Cottage Building*. 

By C. Bruce Ai.len. Eleventh Edition, with Chapter on Economic CottagesJor 
Allotments, by E. E. Allen, C.E S/O 

Acoustics of Public Building:s : « • 

The Laws of Sound as applied to the Arrangement of Buildings. By Professor 
T, ROGfeR Smith, F.R.I.B.A. New Edition, revised. With numerous Illustrations, 
t Just published, 1/6 

Praetioal Bricklaying:. 

General Principles of Bricklaying; Arch Drawing, Cutting and Setting; Pointing.; 

^ paving, Tiling, ifec. By Adam Hammond. With 68 Woodcuts . . . 1/6 

bricklayer will find it infinitely valuable to him.”— Herald, 

Art of Praetieal Brick-Cutting* and Setting*. 

By Adam Hammond. With 90 Engravings 
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Bpickwopk : 

* Embodying the General and Higher Principles of Bricklaying Cutting and Settibg 
With the Application of Geometry to Roof Filing, &.c Ry F WALK^ R . " ' 

“Contains all that a young tradesman or student needs to learn from books ** ---Building 

.Bpfcks and Tiles, 

Rudimentary Treatise on the Manufacture of Containing an Outline of the Pnneiples 
of Biickmaking. By E OoBSov MRIBA Additions by C Tomlinson, F.R.S. 
Illustrated . . • . . . . 3/0 

‘ The best handbook on the subject We can safely lecommend it as a good investment ’ —Build^t, 

Ppactical Bpick and Tile Book. 

Comprising Brick and I ii l M \ki\g, by t Dobson, M Inst C E , Practical Brick- 
laying, by A Hammond , Bru k Cui iing and Si* i iing, by A Hammond 550 pp. 
with 270 Illustrations strongly half-boimd o/O 

Cappentpy and Joinepy— 

1 HL El L MF M AKV Principi 1 s OF C \kpfn TRY C hiefly Composed from the Standard 
Work of iHOMAS Irldgoid, C L With Additions and a Ikfatise on 
J oiNLRY by ] W lARN MA Si\th Edition, revised and extended * 8/6 

Cappentpy and Joinepy. 

Atlas of 35 PUtes to accompany and illustrite the foregoing book With Descriptive 
Letterpress 4to 6/0 

“ lhes4 two volumes form a complete treasury of carpentry and joineiy, and should be m the hands of 
every carpenter and jomei in the h mpiie ’ —Uon 

Ppactical Tpeatise on Handpailing* : 

Showing New and Simple Methods By Gro Cor r ings Second Edition, Revised, 
including a IKFAIISL ON Si AIRBLII DING With Phtes 8/6 

“ Will be found of piac ticil utility in the execution of this difficult branch of joinery ” — Builder, 

Cipculap Wopk in Cappentpy and Joinepy. 

A Practical Ireatise on Circular Work of Single and Double ( urvatiiie By George 
COLI INGS Second Ldition . . 8/6 

“Cheap in price, clear m definition, and practical in the examples selected " — Buildei 

Roof Cappentpy : 

Practical Lessons m the Framing of Wood Roofs For the use of Working Carpenters. 
By Gfo ( 01 1 INGS, Author of ‘ Handrailing and Stairbuilding, &c , , 8/0 

Constpuction of Roofs, of Wood and Ipon : 

Deduced chiefly fiom the Works of Robison Iiedgold, and Humber By E. 
Wyndham lARN M A , Architect Second Edition, levised . . . i/e 

“ Mr larn is so thoioughly master of his subject, that although the treatise was founded on the works 
of others he has given it a distinct value of his own It will be found \aluable by all students — Bmldir* 


3/0 


The Joints Made and Used by Buildeps. 

ByWYViii J Chrisiy, Architect With i6o Woodcuts 
“ The work is deserving of high commendation — Builder 

Shoping”, 

And Its Application A Handbook for the use of Students By G H. BlagroVE 1/6 
“ We recommend this valuable treatise to all students — Building iVtzw 

Timbep Impoptep’s, Timbep Mepchant’s, and 
Buildep’s Standapd Guide. , 

By R E Gramiv S /0 

“ Everything it pretends to be built up graduall>. it leads one from a forest to a treenail, and throws 
in, as a makeweight, a host of mateiuil concerning bricks, columns, cisterns, &c ’ —hnglish Meckanic, 

Plumbing* : 

• A 1 ext-Bipok to the Pi xctice of the Art or Craft of the Plumber With Chapters updu 

House Drainage and Ventilation By Wm Pa TON BucHAN, R P , vSanitary Engmeer. 
Eighth Edition Re-wntten and Enlarged, with 500 Illustrations . , ^ 8/6 

“ A text book which may be safely put into the hands of every young plumber, and which wiO sQso 
be found useful by architects and medical professors ” — Builder, 

Ventilation: * 

A Text-Book to the Practice of the Art of Ventilating Buildings By W. P. BuCHAN^ 
R P , Author of “ Plumbing, &c With 170 lllustrauons > . 8/6 

The Ppactical Plastepcp: 

A Compendium of Plain and Ornamental Plaster Work By WlLFSKD KemP 3/0 

House Painting?, Gpaining*, MapJbUnsr* and 
Wplting?: , ' 

With a Course of Elementary Drawing, and a Collection of Useful Recaps, By oSJM 
A. Davidson Eighth Edition. Coloured Plates . • 

Tktab&ue^tn cloth boardhstVoi^ly bounds ' 

A mass of informatiotr of use to the amateur and of value to the 
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Gpammap of Colouring^. , 

Applied to DecorAtive Painting: and the Arts. By George Field. New Edition, 
rqf^ised and enlarged by Ellis A. Davidson. Wi^h Coloured Plates . . S/O' 

“The book is a most useful 7isumi of the properties of pigments.” — Builder. 

Elementapy Decopation: 

As AppHed to Dwelling-Houses, &c. By James W. Kacey. Illustrated. . 2/0 

“The principles which ought to guide the decoration of dwelling-houses are clearly set forth, and 
elucidated by examples ; while full instructions are given to the learner. 

Ppactical House Decopation. 

A Guide to the Art of Ornamental Painting, the Arrangement of Colours in Apartments, 
and the Principles of Decorative Design. By Tames W. Facky . . . 2/0 

The last Hvo Wo^k^ in One hatidwme Vol At half -bounds entitled “House Dkcofation, 
tELEMKNlARY AND PRACTICAL," 6/0- 

PoptlantI Cement fop Useps. 

By Henry Faija, A.M. Inst. (‘.E. Third Edition, corrected .... 2/0 

“ Supplies in a small compass all that is necessary to be known by users of cement .” — Building News, 

Limes, Cements, Moptaps, Concpetes, Mastic's, 
Plasteping, &;c. 

By G. R. Burnell, C.E. Thirteenth Edition . 1/6 

Masonpy and Stonecutting, 

The Principles of Masonic Projection, and their Application to Construction. By 
E. Dobson, M.R.I.B.A. . 2/6 

Apohes, Pieps, Buttresses, &c. 

Experimental Essays on tlic Principles of Construction in. By William Bland 1/6 

Quantities and Measupements, 

In Bricklayers’, Masons’, Plasterers’, Plumbers’, Painters’, Paperhangers’, GildersV 
Smiths’, Carpenters’ and Joinci s’ Work. By A. C. Be a rON, Surveyor . . 1/6 

“ This book is indispensable to builders and their quantity clerks.” — Kn^lnk Mechanic, 

Complete Measupep; 

Setting forth the Measurement of Boards, Glass, 'I imber, and Stone. By R. HoRTON. 

Fifth Edition 4/0 

7Vie above t stnm^ly bound in leather, prue 6/0. 

Lii*ht : 

An Introduction to the Science of Optics. Designed for the Use of Students of* 
Architecture, Engineenng, and other Applied Sciences. By E. W. Tarn, M.A. . 1/6 

Hints to Young Architects. 

By George Wightwic k, Aiclutect, Author of “ The Palace of Architecture,” &c., &c. 
Fifth Edition, revised and enlarged by G. Huskis.son Guillaume, Architect . 3/6 

“ A copy ought to be considered as necessary a purchase as a box of instruments.” — Architect. 

Arehitectupe— Orders. 

The Orders anc^, their iEsthetic Principles. By W. H. Leeds. Illustrated • 1/6 

Arehitectupe— Styles. 

The History and Description of the Styles of Architecture of Various Countries, from 
the Earlie.st to the Present Period. By T. Talbot Bury, F.R.I.B.A., &c. Illifs- 

trated 2/0 

“Orders and Siyles ok Arciuiectukl," m One VvL, '8/6. 

Apchiteotupe— Design. 

The Principles of Design in Ai chitecture, as deducible from Nature and exemplified in 
the Works of the Greek and Gothic Architects. By Edw. L| Garbett, Architect 2^ 
““We know no work that we would sooner recommend to an attentive reader desirous to obtain clJar 
views of the nature of architectural art. The Look is a valuable one.” — Builder. 

*** The three precediiig Works in One handsome Vol., half-bound, entitled “MODERN* 

AmcmmcnLULiLf price 6/0. 

Architectupftl Modelling” in Paper, 

^fhe Art of. ByT. A. Richardson. With Illustrations, engraved by O. Jewitt 1/6 

“A valuable aid to the practice of iirchitectural modelling.” — Builder^ s Weekly Reporter. 

Perspective for Begrinners. 

For Students and Amateurs in Architecture, Painting, &c. By G. Pyne . . 2/0 

'Glass Staining”, and the Art of Painting” on Glass* 

the German of Dr. Gessert and Emanuel Otto Fromberg. With an 
, Appendix on The Art of Enamelling 2/6 
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Vitpuvius— The Architectupe of Mapcus Vitpuvius 
• Pollio. 

In Ten Books. Translated* from the Latin by Joseph Gwilt, F.S.A., ld.R.A.S. 

With 23 Plates 5 /O 

• N.B. — Tkis is the only Edition Vitruvius procurable at a moderate price, 

Opecian Apchitec,tupe, 

An Inquiry into the Principles of Beauty in ; witli an Historical View of the Rise and 
Progress of the Art in Greece. By the Earl ok Aberdeen .... 1/0 

The two preceding Works in One handsome VoL, half-bdund, entitled “ANCIENT 
Architecture ," price 6/0. 

INDUSTRIAL AND USEFUl^ARTS. 
Cements, Pastes, Glues, and Gum£i. 

A Guide to the Manufacture and Application of Agglutinants for Workshop, Laboratory, 
^ or Office Use. Witli 900 Recipes and Formuktj. By II. C. IStandage . MP 

** As a revelation of what are considered trade secrets, this book will arouse an amount of curiosity 
among tiie large iiunibei of industries it touches .” — Daily Chronicle, 

Clocks and Watches, and Bells, 

A Rudiinentary Treatise. By Sir EDxMUND Beckett. Seventh Edition. . 4/6 

The above, handsomely bound, Cloth Boards, SfS, 

“ The best work on the subject probably extant, 'flic treatise on bells is undoubtedly the best in the 
language.” — Engineering. “ 'J'he only modern treatise on clock-making.” — Horological Journal, 

Electpo-Metallupg^y, 

Practically Treated. By Alexander Watt. Tenth Edition, enlarged and revised. 
With Additional Illustrations, and including tlie most Recent Processes . 3/6 

“ From this book both amateur and ariisan may learn everything necessary.” — Iron, 

Goldsmith’s Handbook, 

Containing full Instructions in tlic Art of Alloying, Melting, Reducing, Colburing, 
Collecting, and Refining. The processes of Manipulation, Recovery of Waste, 
Chemical and Phy.siad Properties of Gold ; Solders, Enamels, and other useful Rules 
and Recipes, &c. By George E. Gee. 'Third Edition, considerably enlarged 3/0 

“ A good, sound, technical educator.” — Ilorologhal Journal. 

Silvepsmith’s Handbook, 

On the same plan as tlui above. By George E. Gee. Sticond Edition, Revised 3/0 
“ A valuable .sequel to the author’s ‘Practical Goldworker.' ” — Silversmith' s Trade Journal, 

*** The txoo preceding Works, in One handsome VoL, half-bound, entitled “The 
Goldsmith’s AND SiIxYeilsmitiTs Complete Handbook, " 7/0. 

*Hall‘-Mapking^ of Jewellepy. 

Comprising an account of all the different Assay 'Towns of the United Kingdom ; with 
the Stamps at present employed ; also the Laws relating to the Standards and Hall- 
Marks at the various Assay Offices. By George E. Gee. . . . . 3/0 

• “ Deals thoroughly with its subject from a manufacturer’s and dealer’s point of Cvt'n."— Jeweller, 

.Fpench Polishing and Enamelling. 

A Practical Book of Instruction, including numerous Recipes for making Polishes, 
Varnishes, Glaze- Lacquers, Revivers, etc. By Richard Bitme.\d. 

4 Just published, 1/6 

Ppactical Organ Building. 

liy W. E. Dickson, M. A., Precentor of Ely Cathedral. Second Edition, Revised a/o 
^“The amateur builder will find in this book all that is necessary to enable him yjersonally to construct 
a perfect organ with his own hands.” — Ac^lewy. 

Coach-Building : 

A Practical 'Trcati.sc, Historical and Descriptive. By JAMES W. BuRGESS . 2/^ 

“ This handboolf will supply a long-felt want, not only to manufacturers themselves, but more- 
particularly apprentices, and others connected with the trade of coach-building ." — European Mail, 

The Cabinet-lVIhkep’s Guide 

To the Entire Construction of Cabinet-Work, including Veneering, Marquetede, Buhl* 
Work, Hpsaic, Inlaying, Working and Polishing Ivory, Trade Recipes, IBjr 
Richard Bitmead. With Plans, Sections, and Working Drawings. 

[Just published, 9/6> 

Bpass Foundep’s Manual: 

Instructions for Modelling, Pattern Making, Moulding, Turning, &c. By W. 

Graham IJ/O 

Sheet Metal-Wopkep’s Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zinework^rs, ^&c., 

Diagrams and Working Patterns. By W. J. E. Crane. 2$econd Edition^ revisea 1/6 
“ The author has acquitted himself with considerable tact in choosing his ei^amples^ fthd. with 
less ability in treating them.”— 
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Sewings Machinepy. 

Construction, History, Adjusting, See. By J. W. Urquiiart, C.E. . . . ‘ 2/0 

Gas* Fitting : 

A Practical Handbook. By John Bi.ack. Revised Edition. With 130 Illustrations 2/6 
** It U written in a simple practical style, and we heartily recommend it." — Plumber and Decorator., ^ 

Construction of Door Locks. . 

From the Papers of A. C. Hobbs. Edited by Charles Tomlinson, F.R.S. With 
a Note upon Iron Safes by Robert Mallet. Illiisirated 2/6 

The Model Locomotive Engineer, Fireman, and 
Engine-Boy. 

By Michael Reynolds 3/6 

Art of Letter Painting made Easy. ' 

By James Greig Badenocil With 12 full-page Engravings of Examples.^ . 1/6 

*‘ Any intelligent lad who fails to turn out decent work after studying this system, has mistaken his 
-vocation. ’’ — English Mechanic, 

Art of Boot and Shoemaking, 

Including Measurement, Last-fitting, Cutting-out, Closing and Making ; Vwith a 
Description of the most Approved Machinery employed. By j. B. Leno . 2/0 

** By far the Uest work e\er written on the subject." — Scottish Leather Trader. 

Mechanical Dentistry : 

A Practical Treatise on the Construction of the Various Kinds of Artificial Dentures, 
comprising also Useful Fornmlai, Tables and Receipts. By C. Hunter , . 3/0 

Wood Engraving: 

A Practical and Easy Introduction to the Study of the Art. By W. N. Brown 1/6 

Laundry Management. 

A Handbook f<)r Use in Private and Public Laundries. Including Accounts of Modern 
Machinery and Appliances. By the Editor of The Laundry journal . 2/0 

“ This book should certainly occupy an honoured pl.ice on the shelves of all housekeepers who wish 
to keep themselves an cowant of the newest appliances and methods.” — The Queen, 


AGRICULTURE, GARDENING, ETC. 

Draining and Embanking. 

A Practical I reatise, liy John Scoit, late Professor of Agriculture and Rural Economy 
at the Royal AgTiculimal College, Cirencester. With 68 illustrations . . i/p 

‘A valuable handbook to the engineer as well as to the surveyoi. — Lami. 

Irrigation and Water Supply: 

A Practical I’reatise on Water Meadows, Sewage Irrigation, Warping, &c. ; on the 
Construction of Wells, Ponds, and Reservoirs, &c. By Professor). Scorr . 1/6 

“ A valuable and indispensable hook for the estate manager and owner." — Eoreshy, 

Farm Roads, Fences, and Gates: 

A Practical 'Preaiise on the Roatis, U'ramways, and Waterways of the Farm ; the Prin- 
ciples of Enclosures ; and on Fences, (iates, and Stiles. By Prof. John Scott . 1/6 

“ A useful practical work, which should be in the hands of eveiy farmer." — Farmer, 


Farm Buildings: 

A Practical 'Preatise on the Buildings necessary for various kinds of Farms, their 
Arrangement and Construction, with Plans and Estimates. By Professor). Scott 2/0 
No one who is called upon to design farm buildings can Afford to he without this work." — Builder, 

Barn Implements and Machines: 

Treating of the Application of Power to the Operations of Agriculture ; and of the 
various Machines used in the Threshing-barn, in the Stockyard, Dairy, &c. 
IVofessor John Scott. With 123 Illustrations . . 2/0 

Field Implements and Machines: * 

With principles and Details of Construction and Points of Excellerme, their Managie- 
itient, &c. By Professor John Scott. With 138 Illustrations .... 27 l)^ 

Agrieultural Surveying : 

A Treatise on Land Surveying, Levelling, and Setting-out ; with Directions for 
Valuing and Reportitg on Farms and Estates. By Professor J. Scott . 1/6 

Farm Engineering. 

, By Professor John Scott. Comprising the above Seven Volumes in One, 1,150 pages, 

* and over 600 illustrations. Half abound ^ . 12/Q 

' • ** er tbis wo^k should peasured up in every library where the owner thereof is in any way • 
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Outlines of Fapm Mana^^ement. 

Treating of the General Work of the Farm ; Stock ; Contract Work ; Labour, &c. By 
R. Scott Burn, Author of v Outlines of Modern Farming," &c. . . • . 2/a 

“Tihfi book is eminently (practical, and may be studied with advantage by beginners in agriculture, 
jvhile it contains hints which will be useful to old and successful farmers.” — Scotsman, 

Outlines of Landed Estates Management. 

Treating of the Varieties of Lands, Methods of Farming, the Setting-out of Farrtis, &c. ; 
Roads, Fences, Gates, Irrigation, Drainage, &c. By R. S. Burn . . * 2/6 

“ A complete and comprehensive outline of the duties appertaining to the management of landed 
•estates.”— of Forestry, 

Solis, Manures, and Crops. 

tVjI. I. Outlines of Modern Farming.) By R. Scott BiAn. Woodcuts . J>/0 

Farming and Farming Economy, 

* Historical and Practical. (Vol. II. Outlines of Modern Farming.) By R. ScoTT 

gURN 8/0 

“Eminently calculated to enlighten the agricultural community on the vaxied subjects of which it 
treats ; hence it should find a place in eveiy farmer’s libraiy.” — City Ptess, 

Stock : Cattle, Sheep, and Horses. 

(Vol. III. Outlines of Modern Farming.) By R. Scorr Burn. Woodcuts 2/6 
“ The author’s grasp of his subject is thorough, and his grouping of facts effective. , . , We com* 

mend this excellent treatise .” — IVeekly Dhpatch. 

Dairy, Pigs, and Poultry. 

(Vol. IV. Outlines of Modern Farming.) By R. Scott Burn. Woodcuts 2/0 
“We can testify to the clearness and intelligibility of the matter, which has been compiled from the 
best authorities ." — London Review. 

Utilization of Sewage, Irrigation, &c. 

(Vol. V. Ou I LINKS of Modern Farming.) By R. Scorr Burn. Woodcuts 2/0 
“A work containing valuable information, which will lecommend itself to all interested in modern 
farming. " — Field. 

Outlines of Modern Farming. 

By R. Scoi r Burn, Author of “Landed Kstates Management," &c. Consisting of the 
above Five Volumes in One, 1,250 pp., profusely Illustrated, half-bound . . 12/0 

“The aim of ihe author has been to make his work at once comprehensive and trustworthy, and in 
this aim he has succeeded to a degiee which entitles him to much credit.” — Mortiing Advertiser, 

Book-keeping for Farmers and Estate Owners* 

A Practical Treatise, presenting, in Three Plans, a by stem adapted for all classes of 
Plirms. By J. M. Woodman, Chartered Accountant. Fourth Edition . . 2/6 

“ Will be found of great assistance by those who intend to commence a system of book-keejping> the 
author’s examples being clear and explicit, and lus explanations, full and accurate.” — Live Stock fourneU, 

Ready Reckoner for Admeasurement of Land. 

By A. Arman, '1 bird Edition, revised and extended by C. Norris, Surveyor . 2/0 
<• “A very useful book to all who have land to measure,” — Mark Lane F.xpress. 

“ Should be in the handss of all persoas having any connection with land.’* — Irish Fann. 

Ready Reckoner for Millers, Corn Merchants, 

And Farmers. Second Edition, revised, with a Price List of Modern Flour MiO 

Machinery. By W. S. Hution, C.E 2/0 

A “ Will prove an indispensable vade ntecum. Nothing has lieeu spared to make the book complete and 
penectly acmpied to its special purpose,” — Miller. 

*The Hay and Straw Measurer: 

New Tables for the use of Auctioneers, Valuers, Farmers, Hay and Straw Dealcr$, Aoi,* 
forming a complete Calculator and Ready Reckoner, By John Sthxle . * 0/0 

“ A most u.seful handbook. It should be in every professional office where agricultural valuatJOfta ire 
•conducted .’* — Land AgenVs Record. ♦ 

"Meat Production: 

A Manual for Producers, Distributors, and Consumers of Bul;qherii* Meat By jOIfN. 
Ewart » - 

“ A compact and handy volume on the meat question.**-^^^^ and Pr^hkn 'Pmdii Seninsi^ ^ 
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Sheep : 

The History, Structure, Economy, and Diseases of. By W. C. Spooner. Fifth Edition, 
Cith Engravings, including Specimens of New and Improved Breeds . . . 3/d 

** The book is decidedly the best of the kind in our language." — Scotsman, 

Market and Kitchen Gardening^. 

By C. W. SiiAW, late Editor of “Gardening Illustrated" S/S 

“ The most valuable ’’compendium of kitchen and market-garden woxk published. — Farmer. 

Kitchen Gardening* made Easy. 

Showing the best means of Cultivating every known Vegetable and Herb, &c., with 
directions for management all the year round. By Geo. M. F. Glenny. Illustrated 1/6 
“ This book will be found trustworthy and useful." — North British Agriculturist. 

Cottage Gkrdening*; 

Or, Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday , , 1/6 

“Definite instructions as to the cultivation ot small gardens." — Scotsman. 

Garden Receipts. 

Edited by Charles W. Quin. Third Edition 1/6 

“ A singularly complete collection of the principal receipts needed by gardener-s." — Farmer. 

Fruit Trees, 

The Scientific and Profitable Culture of. From the French of M. Du Breuil. Fourth 
Edition, carefully Revised by Geor(;e Gi.enny. With 187 Woodcuts . . 3/6 

“ The book teaches how to prune and tiain fruit trees to perfection." — Field. 


Tree Planter and Plant Propagator: 

With numerous Illustrations of Grafting, Layering, Budding, Implements, Houses, 
Pits, &c. By S. Wood, Author of “ Good Gardening," &c. .... 2/0 

“ Sound in its teaching and very comprehensive in its aim. It is a good hooW’— Gardeners* Magazine. 

Tree Pruner : 

Being a Practical Manual on the Pruning of Fruit Trees, including also their Training and 
Renovation, also treating of the Pruning of Shrubs, C'limbers, ,ind Flowering Plants. With 
numerous Illustrations. By Samuel Wood, Author of “ Ciood Gaidening," &c. 1/6 

“ A useful book, written by one who has had great experience." — Mark Lane F.xpress. 

The above Two Voh. in One, handsomely half-bound, entitled “The Tree PLANTER, 
Propagator and Pruner." By Samuel Wood. Price 3/6. 


Art of Grafting* and Budding;^. 

By Charles Baltet. With Illustrations 2/6 

“ The one standard work on this .subject." — Scotsman. 


MATHEMATICS, ARITHMETIC, etc. 

Descriptive Geometry, 

An Elementary I'reatise on ; with a Theory of Shadows and of Perspective, extracted 
from the BVench of G. Monge. To which is added a Description of the Principles and 
Practice of Isometrical Projection. ByJ. F. Heather, M.A. With 14 Plates. 2/0 

Practical Plane Geometry : 

Giving the Simplest Modes of Constructing Figures contained in one Plane and 
Geometrical Construction of the Ground. By J. F. Heather,. M.A. . 2/0 

“ The author is well-known a.s an experienced professor, and the volume contains as complete "x 
collection of problems as is likely to be required in ordinary practice." — Architect. 

Analytical Geometry and Conic Sections. 

By James Hann. New Edition, Enlarged by Professor j. R. Young . , £/0 

“ The author’s style is exceedingly clear and simple, and the book is well adapted^^for^the beginner 
and those who may be obliged to have recourse to self-tuition." — Engineer. ^ 

Euelid, 

The Elements of ; with many Additional Propositions and Explanatory^Notes ; to 
which is prefixed an Introductory Essay on Logic. By Henry Law, C.E. * . 2/6 

^ Sold also separately, viz. : — 

Euclid. The First Three Books. By Henry Law, C.E 1/6 ‘ 

Euclid. Books 4, $, 6, ii, 12. By Henry Law, C.E 1/6 

Plane TI>ig*onometry, 

Th^ Elements of. By James Hann, M.A. Sixth Edition .... 1/6 
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Spherioal Trig^onometry, 

iThe Elements of. By James Hann. Revised by Ciiari.es H. Dowling, C.E. 1/0 
Or with “ The Elements of Plane Trigonometry," in One VoL, 2IQ, 

Dilfevential Calculus, ^ 

^ Eilements of the. By W. S. B. Wooi.HOUSB, F.R..-\.S., &-c 1/0 

integ*pal Calculus, 

By Homersham Cox, B.A . . . 1/0 

Algrebra, 

The F'lcments of. By JAMES H addon, M.A., formerly Mrithematical Master of King’s 
College School. With Appendix, containing Miscellaneous Investigations, and a col- 
lection of Problems .... 2/0 

Key a^nd Companion to the Above. * 

Am extensive repository of Solved Examples and Problems Tn Illustration of the 
various Expedients necessary in Algebraical Operations. By J. R. Young . 1/6 

Cqmmcpcial Book-keeping^. 

* With Commercial Phrases and Forms in English, French, Italian, and German. By 
James Haddon, M.A., formerly Mathematical Master, King’s College School . 1/6 

Arithmetic, 

A Rudimentary Treatise on ; with full Explanations of its Theoretical Principles, and 
numerous Examples for Practice. For the use of Schools and for Self-Instruction. Bv 
J. R. Young, late Professor of Mathematics m Belfast College. Eleventh Edition 1/6 


Key to the Above. 

By J. R. Young 1/6 

Equational Arithmetic, 

Applied to Questions of Interest, Annuities, Life Assurance, and General Commerce: 
with various 'Fables by which all calculations may be greatly facilitated. By W. 
Hipslky . 1/6 

Arithmetic, 

Rudimentary, for the Use of Schools and vSelf-Instruetion. By James Haddon, M.A. 
Revised by Abraham Arman 1/6 

Key to the Above. 

By A. Arman 1/6 

Mathematical Instruments, 


A 'Fnvatise on ; 'Fheir Construction, Adjustment, I'esting, and Use concisely explained. 
By J. F. FIeathkr, M.A., of the Royal Military Academy, Woolwich. Fourteenth 
Edition, Revised with Additions, by A. T, WAi.Misr.EV, M.I.C.E., Fellow of the 
Surveyors’ Institution. Original Edition in One Vol., Illustrated . . . 2/0 

In ordering be careful to say "Original Edition,” to distinguish it from the Enlarged 
lidilion in Three Vols. (see below). 

• Drawing^ and Measuring” Instruments. 

In<|Juding — 1. Instruments employed in Geometrical and Mechanical Drawing, and in 

• the Construction, Copying, and Measurement of Maps and Plans. II. Instruments 

used for the purposes of Accurate Measurement, and for Arithmetical Computations. 
By J. F. Heather, M.A ^ . . . 1/6 

Optical Instruments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for producing 

• copies of Maps and Plans by Photography. By J. F. Heather, M.A. Illustrated 1/6 

Surveying” and Astfonomical Instruments. 

Including — I. Instruments used for Determining the Geometrical Features of a portion 
of Ground. II. Instruments employed in Astronomical Observations. By J. F. 

Heather, M.A. Illustrated 1/6 

%* The above Three Volumes form an enlargement of the Authors original, work, 

• ‘ ‘ Mathematical Instruments, ’ ’ price 2/0. 

Dlathema^ical Instruments : 

• Their Construction, Adjustment, Testing and Use. Comprising Drawing, Measuring. 
Optical, Surveying, and Astronomical Instruments. By J. F. Heather, M.A. 
Enlarged Edition, for the most part re-written. Three Parts as above . . 4/6 

“An exhaustive treatise, belonging to the well-known Weale’s Series. Mr. Heather^s experience 
well qualifies him for the task he has so ably fMWediT-^Engineering am^Building Times. 

Slide Rule, and How to Use It. 

Containing full, easy, and simple Instructions to perforin all Business Calculations with . 

• unexampled rapidity and accuracy. By Charles Hoare, C.E. With^ Sli4e 

in tuck of cover. Fifth Edition . 0/.6 
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Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is jprefi«ed a 
^Deatise on I^ogarithms. By H. Law, C'.K. Together with a Series of Tables for 
mvigalion and Nautical Astronomy. By Professed J. R. Young. New Edition 4/0 

Loerapithms. 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical Calcula- ‘ 
tions. By Henry Law, C.E. Revised Edition. (Korrfring part of the above work) 8/0 

Theory of Compound Interest and Annuities: 

With Tables of Logarithms for the more Difficult Computations of Interest, Discount, 
Annuities, &c.,<an all their Applications and Uses for Mercantile and State Purposes. 
By Fedor Thoman, of the Socit^tti (T^dit, Mobilier, Paris. Fourth Edition . 4/0 

“Avery powerful j^ork, and the author has a ve^ remarkable command of his subject.” — Professor 
A. DE Morgan. “ We r^ommend it to the notice ot actual ies and accountants.” — Athenteuin,*^ 

Tpeatise on Mathematics, ' 

As applied to the Constructive Arts. By FRANns Campin, C.E., &c. and Edn. 3/0 
“Should be in the hands of every one connected with building construction.” — Builders' Repot^er, 

Astronomy. 

By the late Rev. Robert Main, M.A., F.R S. Third Edition, revised and corrected. 
By William Tiiynnk Lynn, B.A., F.R.A.S 2/0 

“ A sound and simple treatise, very carefully edited, and a capital book for \i^%\\\\\^x'&,"-^Kn(nvledge» 

Statics and Dynamics, 

The Principles and Practice of ; embracing also a clear development of Hydrostatics, 
Hydrodynamics, and Cential Foices. By T. Baki^r, C.P". P'ourtb Edition . 1/6 


BOOKS OF REFERENCE AND 

MISCELLANEOUS VOLUMES. 

Manual of the Mollusca : 

A Treatise on Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. With 
Appendix by Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 

Woodcuts 7/6 

“A storehouse of conchological and geological information .” — Hardwickes Science Gossip. 

Dictionary of Painters, 

And Handbook for Picture Amateurs ; being a Guide for Visitors to Public and Private 
Picture Galleries, and for Art Students, including Glossary of Teims, &c. By Philippe 
Daryl, B.A 2/6 

“Considering its small compass, really admirable. We cordially recommend the book.” — Builder. 

Paintings Popularly Explained. 

By Thomas John Gullick, Painter, and John Timbs, F.S.A. Including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass. I'empera, Encaustic, Miniature, Painting on 

Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth Edition 5/0 

Adopted as a Prize Book at South Kensington. 

“ Much may be learned, even by those who fancy they do not require to be taught, from the cai^ful 
perusal of this unpretending but comprehensive treatise .” — Art j^oumal. 

Dictionary of Terms used in Architecture, 

Building, Engineering, Mining, Metallurgy, Archaeology, th<^ Fine Arts, &c. 
By John Weale. Sixth Edition. Edited by Robt. Hunt, F.R.S., Keeper of 
Mining Records, Editor of “ Ure’s Dictionary,” Numero^is Illustrations . . 6/0 

The above, strongly bound in cloth boards, price 6/0. * 

“ The best small technological dictionary in the language.” — Architect, 

Music, ' 

A Rudimentary and Practical Treatise on. By Charles Child Spencer . 21 ^ 

“ Mr. Spencer has marshalled his information with much skill, and yet with a simplicity that must 
recommend his works to all whor/ish to thoroughly understand music .” — Weekly Times. 

Pianoforte, 

The Art of Playing the. With Exercises and Lessons. By C. C. Spencer . 1/0 

' “ A sound and excellent work* written with spirit, and calculated to inspire the pupil with a desire t(l 
aim at high accomplishment in the art.”^-nS'rA<w/ BoaM Chronicle, ^ ' 



WEALE’S SCIENTIFIC AND TECHNICAL SERIES. 
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House Manag*ep: 

* Being a Guide to Housekeeping, Practical Cookery, Pickling and Preserving, House* 
hold Work, Dairy Managemgnt, the Table and Dessert, Cellarage of Wines, •Home* 
brewing and Wine*making, the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardening Operations, &c. By An Old Housekeeper . 8/e 

“ We find here directions to be discovered in no other book, tending to save expense to the pocket, as 
well as labour to the head.”— 

Manual of Domestic Medicine. 

By R. Gooding, B.A., M.D. Intended as a Family Guide in all Cases of Accident and 
Emergency. Third Edition, carefully revised . . . . 2/0 

“ The author has performed a useful service by placing at the disposal of those situated at a distance 
from medical aid, a reliable and sensible work in which professional knowledge and accuracy have been 
well secor^ed by the ability to express himself in ordjpary untechnical language. Health, 

Management of Health. * 

A Manual of Home and Personal Hygiene. By the Rev. James Baird, B.A. , 1/0 
“It is wonderfully reliable, it is written with excellent taste, and theie is instiuction crowded into 
eveai^ page .” — hnglish Jl/echauiC. 

Hou^e Book, 

Comprising— I. Pun House Manager. By An Old IIoubEKEEPER. II. Domestic 
Medicinii:. By Ralph Gooding, M.D. III. MANAtiEMENT of Health. Bv 
James Baird. In One V^ol., strongly half-bound 6/0 

Natural Philosophy, 

For the Use of Beginneis By ('iiAKLLs Tomlinson, F.R.S 1/6 


Electric Lighting^: 

The Elementary Principles of. By Alan A. C'amphell Svvinton, M.Inst.C.E., 
M.Inst.E.E. With 16 llliisttations. Foiuth Edition, Revised [Just published, l/Q 

Electric Telegraph : 

Its History and Progress ; with Descriptions of some of the Apparatus. By R. SABINE. 
C.E.. F.S.A., &c 3/0 

“ Essentially a practical and instructive work.” — Dail^ Telegraph, 

Handbook of Field Fortification. 

By Major W. W. Knollys, F.R.G.S. With 163 Woodcuts 8/0 

“ A well-timed and able contribution to our military literature. . . , The author supplies, in clear 
business style, .ill the infoimation likely to be piactically useful.” — Chambers 0/ Commerce Chronicle, 

Logic, 

Pure and Applied. By S. H. Emmens. Third Edition 1/6 

* “ This admirable work should be a text-book not only for schools, students, and philosophers, for all 

litterateurs and men of science, but for those concerned in the practical affairs of life, &c.” — The News, 

Locke’s Essays on the Human Understanding. 

Selections, with Notes by S. H. Emmens 1/6 


Compendious Calculator 

• {Intuitive Calculations) ; or Easy and Concise Methods of performing the various 
Arithmetical Operc^tions required m Commercial and Business Transactions ; together 
with Useful Tables, &c. By Daniel O’ Gorman. Twenty - sc verj^h Edition, carefully 

revised by C. NoRRis 2 / 6 . Strongly half -bound 3/6 

“ It w’ould be difficult to exaggerate the usefulness of this book to every one engaged in commerce or 
manufacturing industry. It is crammed full with rules and formul.»^ for shortening and employing 
caldklations in money, weights and measuies, &c., of every sort and description.” — Kncnvledge, 

Measures,. Weights,* and Moneys of all Nations, 

And an Analysis of the Christian, Hebrew, and Mahometan Calendars. By W. S. B. 

WooLHOUSEt F.R.A.S., F'.S.S. Seventh Edition 2/6 

“A work necessary for every mercantile office." — Building Trades Journal, 


Gfammar of the English Tongue, 

Spoken and Written. With an Introduction to the Study of Comparative Philolojgy* 
By Hyde ^larke, D.C.L. Fifth Edition 1/6 


Dictionary of the English Language, 

As Spoken and Written. Contjuning about 100,000 Words. By Hyde ClABICE^ 

• D.C.L ^ 8/6 

V Complete with the GRAMMAR, 6 / 6 . 


Composition and Punctuation, 

Familiarly Explained for those who have neglected the Study of Grammy. By 
Brj^Nan, Eighteenth E 4 ition , . . . . * . 
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Fpeik&h Grpammap. 

WItK Complete and Concise Rules on the Genders of Frenph Nouns. 
Q. h SfRAUSS. Ph D. 

f r 

Enalish-Fpencli Dietlonapy. ” 

ByAi-ifRJjD Elwes 




2/0 

Complete in One Vol 3/0 


IheoiLtical ind Pr-ictical Grammar, b' 


a 


Fpenoh Dlctionapy. 

In Two Parts I Freneh-English II English I lench 
^ *** 0} with the Grammar, 4/6 

Fpenoh and Eng^lish Phpase Book. 

Containing Ihirodiictory T fssons with \ianslations Vocabuhries of Words Collection 
of Pjirases, and Easy familnr Diilo^ue^ 1/6 

Oepman Gnammap. 

Adapted for English Students from IIt\se , 

Pr G E Strauss 

Gepman Tpig^lot Dictionapy. 

By N r S A H\MII ion Pait I Geimin Irendi I nghsh 
German lumh Pirt 111 iiencU Gcinnn I 11011*511 

Gepman Tpiglot Dictionapy 

(As above) 1 ogeihcr ivitli G( rniin Gi inim ir in One Vol 

Italian Gpammar, 

Arranged m Iwcnt> I cssons with 1 \crci 5 s By Ai 1 Ri i) Lr v\Ls 1/6 

Italian Tpiglot Dictionary, 

Wherein the Gendcis of ill the ltd ui ir i French Nouns irt cucfully noted down 
By AltRI D Lr Wl^s \ol I lull n I nghsh 1 k rich , 3/6 

Italian Triglot Dictionary. 

By ALFRk D Li w 1 s \ol II 1 nghsh 1 icnch lull in 


Pirt II English 

3/0 


6/0 


Italian Triglot Dictionary. 

By Al FRFD Elvm b \ol III I ici ch luliin Ln.^lish 

Italian Triglot Dictionary 

(As above) In One \ ol 


\\ ith Lxf iciscs Bv Ai I Ki D El v\ ls 


2/6 

2/6 

7/6 

1/6 


Spanish Grammar. 

In a bimple ind 1 1 laicil I 01 m 

Spanish-English and English-Spanish Dictionary. 

Including a largf nunilxrof Itchnicil Xeims used in Mining, Lngmetring &c , with 
the proper Accents ard the Gender of eveiy Noun H> Ai hKi n Llvv ls 4/0 

Or ///^ GIv\mmak 6/0 

Fortuguese Grammar, 

In a Simple and Practical Bonn With Exercises By AlI'RFD I ^ WLS 1/6 

Portnguese-English and English-Portuguese Dic- 
tionary. 

lu<dtiditig a large number of Technical Terms used in Mining, Engineering, &c , 'vith 
tM proper Accepts and the Gender of every Noun By Alfred Elwes 'JWiird 
fdtfoiL itvjsed , . . , . .5/0 

Ok with the Grammar, 7/0. * 

Any<nal Phjntios, 

,By DlpHVSius Lardner, D,C. L With s** lUustrations, Iti 0»*i VoL 

bosffda . , , 'J'/8 

■1 'f \* SoH titto bt Tvao Parts, as foliowt • 

Rjr lOf. LAROHBs. Part I., Chapta« L— Vll . . 4/0 

PaniL Cbai.tewvm.v.xvm., , 9/0 






